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Summary 
PART ONE 
Development of a novel reagent for the conversion of nitro-
steroids to steroidal oximes and preparation of g-cyanoketones 
This section deals with /the conversion of unsaturated 
and saturated nitrosteroids to the respective oximes with a 
selective NH^-Zn-MeOH rea gent system. K«^ ^^^^^ Mc-r}bcJ 
Nitroolefins (l-IV) were treated with a mixture of 
ammonia solution, methanol and zinc dust to obtain ketoxime 
(V-VIII) in excellent yields,^^ Formation of oximes was further 
supported by their deoximation with Zn/HCl to the corresponding 
6-ones) (IX-XII): 
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: ii : 
/ Nitrocyanides (XIII-XVI) were treated with the 
NHg-Zn-MeCM reagent system to prepare cyanoximes (XVII-XX). These 
cyanoximes thus obtained were hydrolysed to the respective 
a-cyanoketones (XXI-XXIV) in excellent yield by a selective 
solvent system of hydrobromic acid and dioxane.l The cyanoketone 
(XXII) on treatment with Jone*s reagent afforded, 5-cyano-5a-
cholestane-3,6-dione (XXV), Reaction of cyanodiketone (XXV) with 
NH2OH-HCI provided 5-cyano-3,6-dioximino-5a-cholestane (XXVI), 
^8^17 
NC -
NHg-Zn-MeOH HBr-dioxane 
NO. 
NC NOH 
(XIII) 
(XIV) 
(XV) 
(XVI) 
X 
OAc 
OH 
CI 
H 
(XVII) 
(XVIII) 
(XIX) 
(XX) 
X 
OAc 
OH 
CI 
H 
(XXI) 
(XXII) 
(XXIII) 
(XXIV) 
X 
OAc 
OH 
CI 
H 
"^--iy NC 
(XXV) 
HON 
: iii z 
PART TWO 
Synthesis of some new cyanosteroids 
6-Nitrocholesta-3,5-.diene (XXVII) on reaction with KCN 
provided three products, 5-cyano-6a-nitro-5a-cholest-3-ene 
(XXVIII), 3,5-dicyano-6-oxiniino-5a-cholest-3~ene (XXIX), and 
3-cyano-5-methoxy-6-oximino-5a-cholest-3-ene (XXX)• 
Treatment of 5-cyano-6a-nitro-5a-cholest-3-ene (XXVIII) 
with bromine gave 3a,4p-dibromo-5-cyano-6a-nitro-5a-cholestane 
(XXXI) which helped in deciding the stereochemistry of the 
product (XXVIII), The product (XXVIII) on reaction with NH^-Zn-
MeOH reagent, system provided 5-cyano-6-oximino-5a-cholest-3-ene 
(XXXII) which on hydrolysis with hydrobromic acid in dioxane gave 
5-cyano-5a-cholest-3-ene-6-one (XXXIII). Cyanotetrazole (XXXIV) 
was obtained by treating cyanoketone (XXXIII) with HN^-BF^ 
etherate. 
The reaction of 3,5-dicyano-6-oximino-5a-cholest-3-
ene (XXIX) with HBr-dioxane provided the dicyanoketone (XXXV), 
The treatment of dicyanoketone^ (XXXV) with HN3-BF3 etherate gave 
cyanotetrazole (XXXVI). 
3-Cyano-5-methoxy-6-oximino-5a-cholest-3-ene (XXX) 
(minor product) when treated with HBr-dioxane furnished 3-cyano-
5-methoxY-5a-cholest'-3-en-6-one (XXXVII), . 
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PART THREE 
Synthesis of steroidal dicyanoketones 
This part describes the synthesis of steroidal dicyano-
ketones through the bromination of cyanoketones at a-position and 
their subsequent treatment with potassium cyanide.* 
Bromination of 5-cyano-5a-cholestan-6~ones (XXI-XXIV) 
provided 7a-bromo-5-cyano-5a-cholestan-6-ones (XXXVIII-XLI), 
Reaction of the compound (XXV) with Br2/AcOH gave 2^,7a-dibromo-
5-cyano-5a-cholestane-3,6-dione (XLVIII). Bromocyanoketones 
(XXXVIII-XLI) .on reaction with potassium cyanide in methanol 
afforded stereoselective 7p,5-dicyano-5a-cholestan-6-one (XLII-
XLIV). 3p-Acetoxy-5-cyano-7a-bromo-5a~cholestan-6-one (XXXVIIl) 
gave hydrolysed product (XLIl) due to the alkaline condition of 
the KCN solution. The product (XLII) on acetylation with AC2O/ 
Py gave 3p,6-diacetoxy-5,7-dicyano-5a-cholest-6-ene (XLIX). 
In order to make a comparative study of orientation of 
methoxy and cyano groups at C7, bromoketones (XXXVIII-XLI) were 
subjected to reaction with sodium methoxide but this reaction 
instead of expected 7-methyl ethers, furnished 6a,7a-oxido-6p-
methoxy-3-cyano-5a-cholestanes (XLV-XLVII). These epoxides on 
reaction with KCN furnished the same dicyanoketones (XLII-XLXV), 
: vi : 
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PART FOUR 
Synthesis of steroidal nitrodicyanides and reduction thereof 
This part describes[the preparation of steroidal nitro-
dicyanides by treating the 7a-bromo-6-nitrocholest-5-enes with 
potassium cyanide and the reduction of these nitrodicyanides with 
zinc-ammonia-methanol reagent system to 7-amido-6-nitro-5a-cyano-
cholest-6-enes. I 
7a-Bromo-6-nitrocholest-5-enes (L~LIV) obtained by the 
allylic bromination of the corresponding nitroolefins, were 
treated with slightly alkaline potassium cyanide solution('-'10 pH) 
to obtain stereoselective nitrodicyanides (LV-LIX) in quantita-
tive yields. 3p-Hydroxy-5,7a-dicyano-6a-nitro-5a-cholestane(LVl) 
was treated vdth Jone's reagent to prepare 5,7a-dicyano-6a-nitro-
5a-cholestan-3-one (L,X). 
/The reduction of 6a-nitro-5,7a-dicyano-5a-cholestanes 
(LV-LX) with zinc-amraonia-methanol reagent system, unexpectedly 
afforded the 7-amido-6-nitro-5-cyano-5a-cholest-6-enes (LXI-LXV) 
in very good yields, in place of oximes.) In the case of 
4p-bromo-5,7a-dicyano-6a-nitro-5a-cholestane (LIX) with zinc-
ammonia-methanol, debromination occurred to give 7-amido-6-nitro-
5-cyano-5a-cholest-6-ene (LXIV). 
: viii i 
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Summary 
PART ONE 
Development of a novel reagent for the conversion of nltro-
steroids to steroidal oximes and preparation of a-cyanoketones 
This section deals with the conversion of unsaturated 
and saturated nitrosteroids to the respective oximes with a 
selective NH^-Zn-MeOH reagent system. 
Nitroolefins (l-IV) were treated with a mixture of 
ammonia solution, methanol and zinc dust to obtain ketoxime 
(V-VIII) in excellent yields. Formation of oximes was further 
supported by their deoxiraation with Zn/HCl to the corresponding 
6-ones (IX-XII): 
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: ii : 
Nitrocyanides (XIII-XVI) were treated with the 
NHo-Zn-MeOH reagent system to prepare cyanoximes (XVII-XX). These 
cyanoximes thus obtained were hydrolysed to the respective 
a-cyanoketones (XXI-XXIV) in excellent yield by a selective 
solvent system of hydrobromic acid and dioxane. The cyanoketone 
(XXII) on treatment with Jone*s reagent afforded, 5-cyano-5a-
cholestane-3,6-dione (XXV), Reaction of cyanodiketone (XXV) with 
NH2CH-HCI provided 5-cyano-3,6-dioximino-5a-cholestane (XXVI). 
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PART TWO 
Synthesis of some new cyanosteroids 
6-Nitrocholes&u-3,5-diene (XXVII) on reaction with KCN 
provided three products, 5-cyano-6a-nitro-5a-cholest-3-ene 
(XXVIII), 3,5-dicyano-6-oximino-5a-cholest»3-ene (XXIX), and 
3-cyano-5-methoxy-6-.oximino-r5a-cholest-3-ene (XXX) • 
Treatment of 5-cyano-6a-nitro-5a-cholest-3-ene (XXVIII) 
with bromine gave 3a,4p-dibromo-5-cyano-6a-nitro-r-5a-cholestane 
(XXXI) which helped in deciding the stereochemistry of the 
product (XXVIII). The product (XXVIII) on reaction with NHg-Zn-
MeOH reagent, system provided 5-cyano-6-oximino-5a-cholest-3-ene 
(XXXII) which on hydrolysis with hydrobromic acid in dioxane gave 
5-cyano-5a-c'holest-3-ene-6-one (XXXIII). Cyanotetrazole (XXXIV) 
was obtained by treating cyanoketone (XXXIII) with HN^-BF^ 
,etherate. 
The reaction of 3,5-dicyano-6-oximino-5a-cholest-3-
ene (XXIX) with HBr-dioxane provided the dicyanoketone (XXXV). 
The treatment of dicyanoketone. (XXXV) with HN^-BF-j etherate gave 
cyanotetrazole (XXXVI). 
3-Cyano-5-methoxy-6-oximino-5a-cholest-3-ene (XXX) 
(minor product) when treated with HBr-dioxane furnished 3-cyano-
5-methoxy-5a-cholest-3-en-6-one (XXXVII), 
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PART THREE 
Synthesis of steroidal dicyanoketones 
This part describes the synthesis of steroidal dicyano-
ketones through the bromination of cyanoketones at a-position and 
their subsequent treatment with potassium cyanide. 
Bromination of 5-cyano-5a-cholestan-6-ones (XXI-XXIV) 
provided 7a-bromo-5-cyano-5a-cholestan-6-ones (XXXVIII-XLI). 
Reaction of the compound (XXV) v;ith Br2/AcOH gave 2p,7a-dibromo-
5-<.cyano~5a-cholestane-3,6-dione (XLVIII). Bromocyanoketones 
(XXXVIII-XLI) .on reaction with potassium cyanide in methanol 
afforded stereoselective 7p,5-dicyano-5a-cholestan-6-one (XLII-
XLIV). 3p-Acetoxy-5-cyano-7a-bromo-5a-cholestan-6-one (XXXVIII) 
gave hydrolysed product (XLII) due to the alkaline condition of 
the KCN solution. The product (XLII) on acetylation with AcJD/ 
Py gave 3p,6-diacetoxy-5,7-dicyano-5a-cholest-6-ene (XLIX), 
In order to make a comparative study of orientation of 
methoxy and cyano groups at C7, bromoketones (XXXVIII-XLI) were 
subjected to reaction with sodium methoxide but this reaction 
instead of expected 7-methyl ethers, furnished 6a,7a-oxido-6p-
methoxy-3-cyano-5a-cholestanes (XLV-XLVII). These epoxides on 
reaction with KCN furnished the same dicyanoketones (XLII-XLIV), 
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PART FOUR 
Synthesis of steroidal nitrodlcyanides and reduction thereof 
This part describes the preparation of steroidal nitro-
dlcyanides by treating the 7a-'bro-mo-6-nitrocholest-5-enes with 
potassium cyanide and the reduction of these nitrodlcyanides with 
zlnc-ammonia-methanol reagent system to 7-amido-6-nitro-5a-cyano-
cholest-6-enes. 
7a-Bromo-6-nitrocholest--5-enes (L-LIV) obtained by the 
allylic bromination of the corresponding nitroolefins, were 
treated with slightly alkaline potassium cyanide solution('-'10 pH) 
to obtain stereoselective nitrodlcyanides (LV-LIX) in quantita-
tive yields, 3p-Hydroxy-5,7a-dicyano-6a-nitro-5a-cholestane(LVl) 
was treated with Jone's reagent to prepare 5,7a-dicyano-6ci:-nitro-
5a-cholestan-3-one (LX). 
The reduction of 6a-nitro-5,7a-dicyano-5a-cholestanes 
(LV-LX) with zinc-amraonia-methanol reagent system, unexpectedly 
afforded the 7-amido-6-nitro-5-cyano-5a-cholest-6-enes (LXI-LXV) 
in very good yields, in place of oximes. In the case of 
4p-bromo-5,7a-dicyano-6a-nitro-5a:-cholestane (LIX) with zinc-
ammonia-methanol, debromination occurred to give 7-amido-6-nitro-
5-cyano-5a-cholest-6-ene (LXIV). 
: viii : 
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Introdiietion 
Nitrogenous compounds form a major part of the organic 
compounds which are introduced into the chemical literature 
through day to day researches. The preparation of these compounds 
has a motivation among the chemists not only because, nitrogen 
containing compounds are generally associated with various kinds 
of biological properties but also because they have found a wide 
application in industries as well. Nitrogenous compounds are of 
great importance in the field of soil fertility and industrial 
raw material for the production of various types of products. 
They have been applied in explosives, primers, textile industry 
as fibre dyestuffs. 
Biologically suitable nitrogenous compounds are in 
great demand as clinical and therapeutic agents. They are used 
as potent drugs for many diseases including heart ailment and 
for the treatment of other dreadful diseases. They produce 
vasodilation, possess antipyratic, antiseptic and antibiotic 
properties. These compounds have also been found associated 
with fungistatic activity and act as stimulant for central and 
peripheral nervous system. Their use as antiinflammatory, anti-
rheumatic, antiarrhythmics, antiallergic and antihemolytic agents, 
is also well known. This field of research is expanding and 
provides impetus and incentives to the investigators involved in 
the exploration of nitrogenous compounds. 
With the realization of their diverse uses, synthesis 
of steroidal oximes, a-cyanoketones, dicyanoketones and other 
new cyanosteroids has been undertaken in this thesis. 
TheoretiGal 
Cyanosteroids 
Cyanosteroids constitute a new class of biologically 
important compounds and demonstrate that the cyano group can be 
an important potentiating group for activity in steroids " . The 
introduction of cyano substituents into the steroid nucleus has 
7-15 been reported by several workers by methods involving fission 
of expoxides, dehydration of cyanohydrins, addition of hydrocyanic 
acid to unsaturated system and substitution of suitable leaving 
group by cyanide ion. But the preparation of cyanosteroids has 
been reported mainly by the addition o^ hydrogen cyanide to carbon-
carbon double bond. 
The addition of hydrogen cyanide to carbon-carbon double 
bond is difficult and does not proceed satisfactorily, but it is 
favoured by electron withdrawing substituents at the olefinic 
double bond. Consequently, a wide variety of steroidal a,p-un-
1 A 1 Q '^^ 
sa tura ted ketones ~ , aldehydes , carboxylic acid de r iva t ives 
21 
and n i t r o compounds e t c . have been shown to undergo addi t ion of 
hydrogen cyanide in the presence of various bas ic c a t a l y s t s . The 
r eac t ion condit ions sometimes f a c i l i t a t e p a r t i a l hydrolys is of the 
• 3 • 
products, but hindred nitrile groups in angular positions are not 
22-24 generally hydrolysed 
Investigations embodied in this thesis involved synthe-
sis of various types of mono and dicyano steroidal compounds. Thus 
a brief description regarding the chemical exploration of steroidal 
cyano compounds is given in the following pages. 
25-30 Several workers reported the 1,4-addition reaction 
of potassium cyanide to a,p-unsaturated ketones, 
Fishman and Guzik treated 3p,17p-dihydroxyestr-5(10)-
en-6-one (I) with potassium cyanide in boiling ethylene glycol to 
afford p-cyanoketone (III). They repeated the same reaction on 
3,17-bis-dioxalane derivative (II) to obtain the product (IV) in 
high yield. 
^^ ^^ MY 
( I ) (III) 
: 4 : 
(/ h 
(II) (IV) 
The reaction of compound (V) with KCN in the presence 
of ammonium chloride proceeded smoothly to yield two isomeric 
cyano ketones (VI-VII) 
crystallization. 
32 ViJhich v>rere separated by f r ac t iona l 
"1±J 
(V) (VI) (VII) 
: 5 : 
Glen and McLean "" prepared la-cyano-5a-cholestan-3-
one (IX) from 5a-cholest-l-en-3-one (VIII) using KCN and NH.Cl, 
Derivative 2a~bromoketone (X) on dehydrobromination with LiCl 
furnished unsaturated cyanoketone (XI) while lactam (XII) was 
obtained by the hydrolysis of cyanoketone (IX) with potassium 
hydroxide. 
^8^17 
(VIII) (IX) (X) 
(XI) (XII) 
Bowers and Ringold * reported the addition of hydrogei 
cyanide to testosterone and progestrone (XIII) which afforded a 
: 10 
A O 
Kurek et al, prepared the cyano derivatives (XXXV-XL) 
from steroidal ketones and carboxylic acids (XXXIII,XXXIV). The 
7-0X0 compound (XXXIII) was transformed to the cyanohydrin (XXXV) 
which on reaction with phosphorous oxychloride gave a mixture of 
three products (XXXVI-XXXVIII), The 6-substituted nitriles were 
also prepared in a similar wayo 
^8^17 
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: 11 : 
1. socio 2. NH. 
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The addition of cyanide ion to cis-5,17(20)-pregnadien-
3p-ol-16-one (XLI) and 3p-acetoxy-5,16-pregnadien-20-one (XLII) 
was carried out in dimethyl formamide and hexamethyl phosphoramide 
as solvent to give cyano derivatives (XLIII,XLIV) » . 
(XLI) (XLIII) 
AcC 
(XLII) (XLIV) 
: 12 : 
46-50 Nagata and his coworkers gave a new mode of hydro-
cyanation using hydrogen cyanide "and an alkyl aluminium in aprotic 
solvents with different steroidal a,p-unsaturated ketones. Various 
alkyl aluminium cyanide or combination of alkyl aluminium and KCN 
were found to be excellent hydrocyanating reagents with high 
efficiency and,high stereoselectivity. 
KCN-NH.Cl 4 
HCN-AlEt. 
(XLV) 
(XLVI) 
(XLVII) 
AcO 
HCN-AlEt. 
(XLVIII) (LI) 
: 13 : 
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Et2AlCN 
Et2AlCN 
NC 
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NC 
O^KA^ 
NC 
(LIII) 
The reaction of 3,3:17,17-bisethylenedioxyandrosta-5,8-
diene-11-one (LIV) and 3,3-ethylenedioxy-17a-hydroxy-D-homoandrost-
5,12-dien-ll-one (LV) with HCN-AlEt3 and Et2AlCN afforded 3,3:17,17-
51 bisethylenedioxy-ll-oxo^ndrost-5-en-8-carbonitrile (LVI) and 
18-cyano-3,3-ethylenedioxy-17a-hydroxy-D-homoandrost-5-ene-ll-one 
(LVII)^2^ 
(LIV) (LVI) 
: 14 
(LV) (LVII) 
vOH 
Similar treatment of cholest-4-en-3-one (XVIII) with 
53 
HCN-AlEt^ gave two products (XIX,XX) in good yield. 
^8^17 
0 ^ 
(XIX) 
Again the reaction of 3p-acetoxycholest-5-ene-7-one 
(LVIII) with HCN-EtgAl in THF gave only 3p-acetoxy-5a-cyano-
, .54 
cholestan-7-one (LIX) in excellent yieldo 
: 15 
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(LVIII) 
HCN-AlEtg. / S ^ 
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(LIX) 
55 Nagata e t al» also car r ied out the .conjugate hydro-
cyanation of a ,p-unsatura ted carboxylic acid d e r i v a t i v e s (LX-LXVI) 
with d ie thyl aluminium cyanide to cyano de r iva t ives (LXVII-LXXI) 
in exce l l en t y i e ld . 
COX 
AcO 
X 
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(LXII) -CN 
Et2AlCN 
COX 
(LXVII) -OMe 
(LXVIII) -OH 
: 16 
OAc 
(LXIII) -OMe 
(LXIV) -OH 
(LXV) -3Et 
(LXVI) -CI 
(LXIX) -OMe 
(LXX) -OH 
(LXXI) -SEt 
Steroidal a,p-unsatuxated aldehyde (LXXII) having a 
sterically hindered formyl group and allylideneamines (LXXIII, 
LXXIV) on conjugate hydrocyanation with diethyl aluminium in a 
similar way furnished p-cyanoaldehydes (LXX^ /-LXXVII) 56 
(LXXII) 
(LXXV) 
: 17 : 
H 
HiiC6-N=C 
(LXXIII) (LXXVI) 
CH=N-C^ Hj^ j^  
(LXXIV) 
"^'^^e 
(LXXVII) 
CHO 
The addition of HCN was also affected on steroidal 
57 58 
epoxides * by using alkyl aluminium and hydrogen cyanide in 
aprotic solvents. 3p-Hydroxy-5,6a-oxido-5a~cholestane (LXXVIII) 
on treatment with HCN-AlEt^ in THF afforded 3^,5-dihydroxy-6p-
cyano-5a-cholestane (LXXX) in almost quantitative yield. 
Similarly cholesterol 5p,6p-epoxide (LXXIX) was cleaved smoothly 
under similar conditions to 33,6p-dihydroxy-5-cyano-5a-cholestane 
(LXXXI). 
: 18 : 
Fs^l? 
(LXXVIII) 
HO 05-
NC 
(LXXX) 
HCN-AlEt. 
(LXXIX) 
HO NC T 
OH 
(LXXXI) 
59 Bowers et al, carried out the fission of steroidal 
expoxides with potassium cyanide to obtain various cyano deriva-
tives. 3p-Acetoxy-5a,6a-epoxide (LXXXII) and 3p-cycloethylene 
ketal 5a,6a-epoxide (LXXXIII) on reaction with KCN afforded the 
products (LXXXIV-XC). From these products were synthesised a 
number of related cyano derivatives. 
: 19 : 
AcO 
(LXXXII) 
(LXXXVI) 
HoWy 
NC 
(LXX)CV) 
(LXXXIII) (LXXXVIII) 
r i T 
NC 
(XC) 
: 20 ; 
Engel et al. "" reported various cyanosteroids (XCII-
XCIV) by the cyanoethylation of steroidal a»p-unsaturated aldehyde 
(XCI). HO 
AcO 
(XCI) 
(XCII) 
(XCIII) 
HO 
N ^ 
(XCIV) 
65 They also carried out the cyanoethylation of steroidal 
a,p-unsaturated ketones. The cyanoethylation of 3p-acetoxy-21-
methyl-5a-pregn-17-en-21-one (C^^V) } in benzene and sodium 
amylate as catalyst gave a mixture of a-cyanoethylated ketone 
: 21 : 
(XCVI) , cyclized y-cyanoethylation products (XCVII,XCVIII) and a 
dehydration product (XCIX), 
AcO 
CH. 
? =0 
HC-CHg-CHg-CN 
(XCV) (XCVI) (XCVII) 
(XCVIII) (XCIX) 
: 22 : 
Several workers * have reported a method for the 
preparation of a-cyanosteroids. 
fin 
Kissman et alo prepared certain steroid hormones with 
cyano group at C2 position in a similar way. The reaction of 
2-hydroxymethylenetestosterone (C) with two equivalents of 0,N-bis-
trifluoroacetyl hydroxylamine in benzene gave 2a-cyanotestosterone 
trifluoroacetate (CI) in good yield which on hydrolysis afforded 
2a-cyanotestosterone (CII). In a similar manner 2a-cyano derivat-
ives of progesterone, deoxycortisone, hydrocortisone and cortisone 
were also prepared from the corresponding 2-hydroxymethylene 
derivatives. 
0 Mf> 
CF3-C0-0-NH-d-CF3 ''• 
(C) 
Hydrolysis 
(CII) 
: 23 : 
69 They fur ther carr ied out the synthesis of 16-cyano 
d e r i v a t i v e s (CV,CVI) of s t e ro ida l hormones by converting the 
corresponding hydroxymethylene de r iva t ives (CIII,CIV) with 
0 , N - b i s t r i f l u o r o a c e t y l hydroxylamine. 
.CH-OH 
(cm) 
CH-OH 
(CIV) 
(CV) 
(CVI) 
70 Various a-cyanoketones synthesised from their hydroxy-
methylene derivatives, were treated with l,2"-dichloro-5,6-dicyano-
benzoquinone to obtain unsaturated a-cyanoketones (CVII-CX). • 
: 24 : 
(CVII) (CVIII) 
CH^-OH 
(CIX) (CX) 
71 Huynh and Julia obtained a mixture of 4-cyanocholest-
4-en-3-one (CXI) and 4-cyano-6p-hydroxycholest-4-en-3-one (CXII) 
by the reaction of cholest-4-en-3-one {XVltl)with PhOCN in the 
presence of potassium tert-butoxide. 
(CXI) 
NC OH 
(CXII) 
: 25 : 
72 
Cyanosteroids (CXV,CXVI) were prepared by the condens-
ation of cyanoandrostenone (CXIII) and cyanoandrostadiene diol 
(CXIV) with N-protected amino acid and Ph-CH202C-Gly-0H in pyridine 
containing DDC. 
(CXIII) 
R^XHCR^CO, 
.(cxv) 
HO Ph-H2C-02C-Gly-0 
(CXIV) (CXVI) 
R-^  = H, alkyl, HOC^H^, Ph 
2 
R = H, alkyl, acyl, aroyl, alkoxycarbonyl 
X = 0, NH, S, (CH2)j,, (n= 1-6) 
The reaction of compound (CXVII) was carried out with 
HONH^.HCl, dichlorodicyanobenzoquinone and POClo in pyridine to 
73 
afford a cyano derivative (CXVIII) 
: 26 
EtO 
CHO 
(CXVII) 
r i T 
NC 
(CXVIII) 
Steroidal nitrocyanides (CXXIII-CXXVI) obtained by the 
reaction of corresponding nitroolefins (CXIXT^CXXII) with KCN in 
methanol were reduced with HVR-Ni to afford cyanoamines 
(CXXVII, CXXVIII)'^ '^ '"^ .^ 
(OXIX) -OAc 
(CXX) -OH 
(CXXI) -CI 
(CXXII) -H 
(CXXIII) -OAc 
(CXXIV) -OH 
(CXXV) -CI 
(CXXVI) -H 
(CXXVII) -OH 
(CXXVIII) -H 
I 27 : 
Reaction of nitro compounds 
76-»fi7 
A number of investigator ' have reported the reduc-
tion of nitro compounds by a variety of procedures such as cataly-
tic hydrogenation, Lithium aluminium hydride, alkaline solution of 
sodium amalgum,, zinc dust, sodium thiosulphate, acidic hydrogen 
sulphide and stannous chloride under different experimental condi~ 
tions. 
QO qg 
Shoppee and Dodson * reported a standard method for 
the preparation of 3p-acetoxy-5a-cholestan-6-one (CXXIXa)by the 
reductive hydrolysis of 3p-acetoxy-6-nitrocholest-5-ene (CXIX) 
with zinc and acetic acid. 
AcO 
Zn/AcOH •-a5-
(CXXIX-a) 
90 Hanson and Premuzic t r e a t e d 3p-acetoxy-6-ni t rocholes t -
5-ene (CXIX) with 8 equiv of O.IN chromous chlor ide for 3 hrs to 
afford 5a-hydroxyoximino steroid (CXXX). 
: 28 : 
CrII 
AcO 
N-OH 
(CXXX) 
91 Hanson and Organ carried out the reduction of 3p-
acetoxy-6p-nitro-5a-cholestane (CXXXI) under nitrogen with acidic 
chromium II chloride to give 3p-acetoxy-6-oximino-5a-cholestane 
(CXXXIV). 3p-Acetoxy-17p-nitroandrost-5-ene (CXXXII) under similar 
condition provided 17-oxime (CXXXV), Whereas 3,3-dinitro-5a-
cholestane (CXXXIII) afforded oxime (CXXXVI) 92 
AcO 
^8^17 
AcO 
(CXXXIV) 
I 29 : 
AcO 
(CXXXII) 
[-0H 
Crll 
(CXXXV) 
(CXXXIII) 
HO-N 
("CXXXVI) 
Similar reduction of methanolic 3f}-acGtoxy-5-chloro-
6p-nitro-5a-cholestane (CXXXVII) is reported to afford the corres-
ponding 5a-methoxy-6-hydroxymino steroid (CXXXVIII) 93 
3 N-OH 
(CXXXVII) (CXXXVIII) 
: 30 : 
In contras,t a,p-unsaturated nitrosteroids such as 
3p-acetoxy-6p-nitrocholest-4-ene (CXXXIX) afforded the 6-ketone 
(CXXJXb)rather than oximeo Reduction of corresponding 3p-alcohol 
(CXL) gave cholest-4-en-6-one (CXLI)^"^. 
AcO 
(CXXXIX) 
Crll 
AcO 
(CXXIX-b) 
(CXL) 
CrII 
HO 
(CXLI) 
95 Yoshihisa et al, found that the treatment of 6-nitro-
cholest-5-ene (CXIX,CXXI,CXXII) with dry hydrogen chloride gave 
5a-chloro-6-oxiinino-5a-cholestane (CXLII-CXLIV) in high yield. 
: 31 : 
HCl 
CI 11 
N-OH 
(CXIX) 
(CXXI) 
(CXXII) 
R 
-OAc 
-CI 
-H 
(CXLII) 
(CXLIII) 
(CXLIV) 
R 
-OAc 
-CI 
-H 
96 Stiver and Yates reported that the treatment of 
3p-acetoxy-6-nitrocholest-5-^ ene (CXIX) with an excess of lithium 
dimethylcuprate gave 3a,5-cyclo-5a-cholestan-6-one oxime (CXLV). 
'2 
(CXIX) 
98^17 
Lithiumdimethyl 
Cuprate 
: 32 : 
97 Kaye e t alo t r ea ted 3p-ch loro-6-n i t rocholes t -5 -ene 
(CXXI) with zinc and ace t i c acid a t 1CX)° to obtain 3a ,5-cyc lo-5a-
cholestan-6-one (CXLVI) and 3p-chloro-5a-cholestan-6-one oxime 
(CXLVII). 
^8^17 
AcOH/Zn 
N-OH 
(CXLVI) (CXLVII) 
98 Barton et al. carried out the reduction of 3p-hydroxy-
androst-5-en-17-nitromethylene (CXLVIII) with chromous chloride to 
obtain oxime (CXLIX) which was treated with TiCl^ to give pregna-
dienone (CL). 
"Xc^N°2 
HO-N 
CH^-OAc .CH2-OAC 
(CXLVIII) (CXLIX) (CL,) 
PART ONE 
Steroidal Oximes and Ketones 
Discussion 
Development of a novel reagent for the conversion of nitro 
steroids to steroidal oxlmes 
A number of unsaturated and saturated nitrosteroids have 
quantitatively been converted to the respective oximes with 
NH^-Zn-MeOH reagent system. This method of transforming a nitro 
group into oximes has hitherto been unknown. Preparation of oximes 
through this new method involves simple procedure and saves from 
preparing ketones using Nef procedure from nitro compounds in order 
to synthesise oximes thereof. 
Conversion of olefinic nitro compounds into oximes 
Easily accessible steroidal nitroolefins (CXIX-CXXII) 
dissolved in ether when subjected to reaction with a mixture of 
ammonia solution, methanol and zinc dust, furnished ketoximes 
(CLI-CLIV) respectively in excellent yield (85-90;<), Formation of 
oximes was further supported by their deoximation with Zn/HCl to 
the corresponding 6-ones (CLV-CLVIII). 
: 34 : 
NHg-Zn-MeOH 
NO. 
(CXIX) 
(cxx) 
(CXXI) 
(CXXII) 
R 
OAc 
OH 
CI 
H 
NOH 
(CLI) 
(CLII) 
(CLIII) 
(CLIV) 
R 
OAc 
OH 
01 
H 
(CLV) 
(CLVI) 
(CLVII) 
(CLVIII) 
R 
OAc 
OH 
CI 
H 
Reaction of 3p--acetoxy-6-nitrocholest '-5-ene (CXIX) with 
NH -^Zn-MeOH reagent 
Ni t roo le f in (CXIX) dissolved in e ther , was s t i r r e d 
with a mixture of ammonia so lu t ion , methanol and zinc dust for 
20 minutes a t room temperature. At the completion of r e a c t i o n , 
the reac t ion mixture worked up and a compound melt ing a t 201° 
was obtained. 
: 35 : 
AcO 
NH3-Zn-MeOH 
AcO-'^^X^^ 
NOH 
(CXIX) (CLI) (CLV) 
Characterization of the compound, in.p,201 as 3p-acetoxy-5a-
cholestan-6-one oxime (CLI) 
o / 99 o\ 
The compound, m.p.201 (reported m.p.201-202 ) gave 
absorption bands in its IR spectrum at 3450-3140, 1735 and 1680 
cm"" , which corresponds to =NOH, acetate CO and C=N stretching 
frequencies, PMR spectrum exhibiting a multiplet (V\fl/2=22 Hz) at 
d 5.2 integrating for one proton assignable to C3-proton, sugges-
ted junction of rings A and B to be trans. A one proton doublet 
with J=10 Hz at d 3.48 for C7-proton and a broad singlet at d 8,70 
for one proton (exchangeable with D2O) ascribable to =N-OH proton 
supports the oxime (CLI), which on hydrolysis afforded the ketone 
(CLV). Moreover, this oxime was found identical with an authentic 
specimen (CLI) in all respects (m.p,, m.m.p„, co-TLC and IR), 
: 36 : 
Reaction of 3P"hyciroxy--6--nitrocholest-5--ene (CXX) with 
NH -^Zn-MeOH reagent 
The n i t r o compound (CXX) in e ther was s t i r r e d with 
ammonia so lu t ion , zinc dust and methanol. Subsequent work up 
and c r y s t a l l i z a t i o n gave a product, m,p,203 , 
^8^17 
NHj-Zn-MeOH 
(XX) (CLII) (CLVI) 
Charac te r iza t ion of the compound, mop.203 as Sp-hydroxy-Sg-
cholestan-6-oxime (CLII) 
The compound, mePo203° (reported m,p,202°) showed in 
i t s IR spectrum absorption bands a t 3570 for OH, 3420-3200 for 
=N0-H and 1665 cm"" for C=N s t re tch ing f requencies . PMR spectrum 
of t h i s product displayed a raultiplet (Wl/2=19 Hz) a t d 3.80 
in t eg ra t i ng for one proton (C3-aH) which suggested the A/B r ing 
junc t ion to be t r a n s * — — ^ — j-..ui_4. -j^j^^ s igna l a t d 3.42 
: 37 : 
was assigned to C7-H, A broad singlet at d 8o'40 integrating for 
one proton and exchangeable with D^O was due to the oxime proton 
and another one proton multiplet at d 2o95 (also exchangeable with 
D^O) was due to C3-0H proton, Oxime (CLII) when hydrolysed gave 
its respective ketone (CLVI). 
Reaction of 3p-chloro-6-nitrocholest-5-ene ( CXXI ) with 
NHo-Zn-MeOH reagent 
The reaction of nitroolefin (CXXI) with the reagent 
NHo-Zn-MeOH performed in the usual manner afforded a single 
product, m, p,174*^ . 
^8^17 
NB^-Zn-MeOH 
nOr 
(CXXI) (CLIII) (CLVII) 
: 38 
Characterization of the compound, m,p^ll^ as Sp-chlcro-Sa-
cholestan-S-one oxime (CLIII) 
The compound, mo p. 174*^  (reported m. p,175*^ ) showed 
absorption bands in its IR spectrum at 3440-3200, 1680 and 740 
cm" which correspond to the :=N0-4I, C=N and C-Cl stretching 
frequencies respectively. Its PMR spectrum exhibiting only one 
proton doublet at d 3.48 for C7-proton and broad singlet for one 
proton at d 8,50 (exchangeable with D2O) ascribable torNOH,proto 
supported the ox ime (CLIIX). Its hydrolysis with Zn/HCl giving 
the respective ketone (CLVII), further substantiated the formation 
of oxime. 
Reaction of 6-nitrocholest-5-ene (CXXII) with NHo-Zn-MeOH reagent 
The reaction of nitroolefin (CXXII) in ether was treated 
with NH^-Zn-^AeOH as usual. Then subsequent work up and crystalli-
zation provided a compound, m,p.l98°. 
?8^7 
NO2 
(CXXII) 
. NHg-Zn-MeOH | [ Zn/HCl^ | | 
NOH 
(CLIV) (CLVIII) 
: 39 : 
Characterization of the compound, m.p.l98° as 5a-cholestan~6-one 
oxime (CLIV) 
The compound, m,p,198° (reported m. p.197-98°) showed 
absorption bands in its IR spectrum at 3420-3180 and 1670 cm" 
which are compatible with =NO-H and C=N stretching frequencies. 
Its PMR spectrum showed a doublet like signal at d 3,40 integrat-
ing for one proton assignable to one of the C7-protons, A broad 
singlet at d 8,30 for one proton which was found exchangeable with 
DpO, could be due to the =N-0H proton. Its hydrolysis to the 
respective 6-one (CLVIII) by Zn/HCl further supported the oxime 
(CLIV). 
Conversion of saturated nitrosteroids into oximes and preparation 
of g-cyanoketones 
31-37 In the recent past a number of papers describing 
the synthesis of p-cyanoketones through the Michael condensation 
of steroidal a,p-unsaturated ketones with KCN have been published. 
But, the steroidal a-cyanoketones perhaps due to the lack of a 
clear-cut procedure for their synthesis, were prepared to very 
little extent. In the present synthesis of a-cyanoketones 
(CLXIII-CLXVII), our earlier procedure for the preparation of 
oximes from steroidal nitroolefins has been successfully employed 
and its validity demonstrated in oximating nitrocyanides (CXXIII-
: 40 : 
CXXVI) with the reagent NH3-Zn-MeOH. The oximes (CLIX-CLXII) thus 
obtained were hydrolysed to the respective 6--ones (CLXIII-CLXVl) 
in excellent yield by a selective solvent system of hydrobromic 
acid and dioxane. Oxidation of compound(CLXIV)with Jone's reagent 
furnished 5-cyano-5a-cholestane-3,6-dione (CLXVII) which on treat-
ment with NH20H.HCl/NaOAc produced-the dioxime (CLXVIII). 
NC = 
NO. 
^8^17 
NH3-Zn-MeOH HBr-diox". 
NOH 
(CXXIII) 
(CXXIV) 
(CXXV) 
(CXXVI) 
X 
OAc 
OH 
01 
H 
(CLIX) 
(CLX) 
(CLXI) 
(CLXII) 
X 
OAc 
OH 
CI 
H 
(CLXIII) 
(CLXIV) 
(CLXV) 
(CLXVI) 
X 
OAc 
OH 
CI 
H 
Hor^ 
NC H 
NOH 
(CLXVII) (CLXVIII) 
: 41 ; 
Reaction of Sp-acetoxy-S-cyano-^g-nltro-Sa-cholestane (CXXIII) 
with NH -^Zn-MeOH reagent system 
The n i t r o compound (CXXIII) was subjected t o reac t ion 
with NH -^Zn-MeCH reagent . After the reac t ion was over , the 
r eac t i on mixture ex t rac ted with e ther and c r y s t a l l i z e d from 
methanol to obtain a product, m,Po221*^, 
NH -^Zn-MeOH 
AcO 
NC II 
NOH 
(CXXIII). (CLIX) 
Charac ter iza t ion of the compound, m, p.221^ as 3p--acetoxy~5-cyano-
6-oximino-5a-cholestane (CLIX) 
The product, m.p.221°, was analysed for COQH.QN^O^. I R 
spectrum of t h i s compound showed a sharp band at 3460 cm~ which 
i s compatible with the s t re tch ing frequency of oxime CH, Bands 
a t 2230, 1730 and 1650 cm correspond to the C=N, ace t a t e C=0 
and C=N s t re tch ing frequencies r e spec t ive ly . I t s PMR spectrum 
exh ib i t ing a one-proton sharp s ing l e t (exchangeable with D2O) i s 
: 42 : 
asc r ibab le to oxime proton, A mul t ip l e t showing (Wl/2=20 Hz) at 
d 5,20 for one proton (C3-ctH) suggested the t r ans A/B r ing j unc -
t i o n , A doublet ( J= l l Hz) a t d 3,35 in tegra t ing for one proton 
i s assignable to one of the C7-protons, A s i n g l e t for 3 protons 
a t d 2,05 i s due to the ace ta te pro tons . Methyl protons were 
seen at d 0.94 (CIO-CH3), 0.67 (CI3-CH3), 0.87 and 0.82 (other 
methyl p ro tons) . 
Hydrolysis of 3p-acetoxy-5-cyano-6-oximino-5g--cholestane (CLIX) 
with HBr-dioxane 
3p-Acetoxy-5-cyano-6-oximino-5a-cholestane (CLIX) was 
ref luxed with hydrobromic acid in dioxane and the r eac t ion mixture 
was worked up and obtained a compound, mop.122 , 
AcO 
HBr-dioxane 
AcO 
*« '^H 
f 
NC U 
(CLIX) (CLXIII) 
: 43 : 
Charac ter iza t ion of the compound, m«pol22 as 3p-acetoxy--5~cyano. 
5g~cholestan-6~one (CLXIII) 
The compound m,p,122° showing elemental ana lys i s for 
C-QH.^NO^ and absorption bands at 2235 (C = N), 1725 (ketone) and 
1730 cm" for ace ta te CO confirmed the formation of cyanoketone 
(CLXIII). 
Reaction of 3p-hydroxy-5-cyano~6g~nitro-5g-cholestane (CXXIV) 
with NH -^Zn-MeOH reagent system 
The ni t rocyanide (CXXIV) was s t i r r e d with NH -^Zn-MeOH 
for half an hour at room temperature. Usual work up and c ry s t a l -
l i z a t i o n gave a product melting at 215 . 
CgH y^ 
NH3-.Zn~MeOH 
NOH 
(CXXIV) (CLX) 
: 44 : 
Character iza t ion of the compound, m.Po'215° as 3p~hydroxy-6-
oximino-5~cyano-5a~cholestane (CLX) 
The compound, mo p.215° was analysed for C2oH4^N202. This 
elemental analys is indicated the formation of oxime, IR spectrum 
of t h i s product showed typ ica l oxime band at 3500 (=WOH) and 
1650 cm (C=N). Other absorption bands at 3320 and 2240 cm are 
compatible with OH and C=N s t r e t ch ing f requencies . I t s PMR 
spectrum exhibited a sharp s ing le t (exchangeable with D^O) at 
d 9.80 which is assignable to oxime proton, A doublet at 6 3,35 
for one proton can be imputed to one of the C7-protons, A mu l t i -
p l e t (Wl/2=20 Hz) a t d 4o20 is assigned to C3-aH and broad s ing le t 
(exchangeable with D^O) in tegra t ing for one proton at d 3,85 i s due 
to the C3-0H proton. Methyl protons were seen at d 0.90 (CIO-CH3), 
0.67 (CI3-CH2), 0,87 and 0o82 (other methyl protons)o 
Hydrolysis of 3p-hydroxy--5~cyano-6-oximino-5a-cholestane (CLX) 
with HBr-dioxane 
3p-Hydroxy-5-cyano-6-oximiho-5a-cholestane (CLX) was 
ref luxed with dioxane and hydrobromic acid solvent system. After 
usual work up and c r y s t a l l i z a t i o n gave a product, m.pc'105°. 
: 45 : 
NC IJoH 
HBr-dioxane 
(CLX) (CLXIV) 
Charac ter iza t ion of the compound, m«p«I05^ as 3p-hydroxy-5-cyano-
5g-cholestan-6-'one (CLXIV) 
The compound, m,p,105° analysing for C20H4CNO2 suggested 
the formation of cyanoketone. The IR spectrum of t h i s compound 
showed a broad absorption band at 3400 cm*" for OH group. A band 
at 2230 cm" was observed for C=N s t r e t ch ing , A strong band at 
1725 cm"* appeared for the C6-carbonyl s t r e t ch ing frequency^ 
Reaction of 3p-chloro-5-cyano-6a-ni t ro-5a-choles tane (CXXV) with 
NHg-Zn-MeOH reagent system 
Upon s imi la r reac t ion of ammonia-zinc-methanol reagent 
system, with n i t rocyanide (CXXV), a f t e r usual work up and on 
subsequent c r y s t a l l i z a t i o n afforded a product, m,p,182°. 
: 46 
NC r 
NO. 
(CXXV) 
S"l7 
NHj-Zn-MeOH 
NC NOH 
(CLXI) 
Charac te r iza t ion of the compound, m.p.l82 as 3p~chloro--5--cyano-
6-oximino-5a-cholestane (CLXI) 
The compound, m.p. l82°, analysing for C2gH4^N20Cl showed 
in i t s IR spectrum absorption band at 3500, 2240 and 1660 cm" 
which correspond to =NOH, C=N and C=N s t re tch ing f requencies . PMR 
spectrum of t h i s product displaying a one proton sharp s ing le t at 
d 8 ,53, which disappeared on shaking with D2O, was assigned to 
oxime proton. A one proton mul t ip le t ("Wl/2=22 Hz) appearing at 
d 4,'30 i s due to the C3-aHo A doublet (J=10 Hz) for one proton 
resonat ing at d 3,40 i s ascr ibable to one of the C7-protons. Methyl 
s i gna l s were observed at d 0 , ^ (CIO-CH3), 0»^67 (CXS-CH^), 0.83 and 
0,88 (other methyl p ro tons) . 
; 47 : 
Hydrolysis of 3p~chloro-5--cyano-6-oximino-5a"'Cholestane (CLXI) 
with HBr-dioxane 
3p-Chloro-6-oximino-5-cyano-5a-cholestane (CLXI) was 
ref luxed with hydrobromic acid in dioxane. After usual work up 
and c r y s t a l l i z a t i o n of the reac t ion mixture afforded a product, 
m.p . l47° . 
^8^17 
HBr-dioxane 
(CLXI) (CLXV) 
Charac ter iza t ion of the compound, in«p.l47° as 3p-chloro-5--cyano-
5a-cholestan-6-one (CLXV) 
The compound, m,p,147° was analysed for C2oH^^N0Cl which 
ind ica ted . th.e formation .of cyanoketone.. I t s IS spectrum displayed 
absorpt ion bsnds a t 2230 sind 1730 cm" iwhich are compatible with 
CSN and 05=0 s t r e t c h i n g f requencies , r e spec t ive ly . 
; 48 : 
Reaction of 5-cyano-6a-ni t ro-5a-choles tane (CXXVI) with 
NH -^Zn-MeOH reagent system 
The reac t ion of n i t rocyanide (CXXVI) with the reagent 
NH -^Zn-MeCH was performed in the usual manner, subsequent work 
up and c r y s t a l l i z a t i o n provided a compound, m.pol78°. 
(CXXVI) 
NHg-Zn-MeOH 
NOH 
(CLXII) 
Charac te r iza t ion of the compound, m.p,178° as 6--oximino-5-cyano-
Sg-cholestane (CLXII) 
The compound, moPol78°, analysing for C2gH4^N20 showed 
in i t s IR spectrum absorption bands a t 3400, 2240 and 1670 cm" 
which are compatible with =^0H, C=N and C=^ s t r e t c h i n g frequen-
c i e s r e spec t ive ly . The PMR spectrum of t h i s product showing a 
sharp s ing le t in tegra t ing for one proton at d 8.83 (which was 
found exchangeable with D^O), was assigned to the oxime proton. 
: 49 : 
A doublet (J=l l Hz) appearing at d 3.36 for one proton i s ascrib-
able for one of the C7-protons. Methyl protons were observed at 
d 0.90 (CIO-CH3), 0.63 (CI3-CH3), 0.83 and 0.86 (o ther methyl 
p ro tons ) . 
Hydrolysis of 5~cyano-6-oximino-5a~cholestane (CLXII) with HBr-
dioxane 
5-Cyano-6-oxiinino-5a-cholestane (CLXIl) was refluxed 
with a solvent system of dioxane-hydrobromic acid . The reac t ion 
mixture upon usual work up and c r y s t a l l i z a t i o n gave a product, 
m , p . l l 9 . 
NOH 
^8^17 
HBr-dioxane 
NC 0 
(CLXII) (CLXVI) 
: 50 : 
Charac ter iza t ion of the compound, m.p . l l9^ as 5-cyano~5a-
cholestan--6--one (CLXVI) 
The compound, m.p,119° ( repor ted m. p ,120°) , showed in 
i t s IR spectrum a strong absorption band at 1725 cm"" , a cha rac te r -
i s t i c band for carbonyl group. Other absorption band observed at 
2240 cm" corresponds to the CEN s t re tch ing frequency. 
J o n e ' s oxidation of 3p-hydroxy-5-cyano-5a-cholestan-6-one (CLXIV) 
Oxidation of cyanoketone (CLXIV) with J o n e ' s reagent , 
upon usual work up and c r y s t a l l i z a t i o n gave a product melting at 
191°. 
Nc n 
(CLXIV) (CLXVII) 
Charac te r iza t ion of the compound, m.p.l91° as 5-cyano~5a~ 
choles tane-3,6-dione (CLXVII) 
The compound, moP.191° was analysed for C2QH42^02* I'ts 
IR spectrum showed two absorption bands a t 1710 and 1730 cm . The 
: 51 : 
l a t t e r band i s assignable to the C6-C0 s t r e t ch ing frequency w*iere 
as the former one i s for the C3-C0 group. Another absorption band 
at 2230 cm*" was observed for C^N s t re tch ing frequency, 
Oximation of 5-'Cyano-5a-cholestane'-3,6-dione (CLXVII) 
Cyanodiketone (CLXVII), hydroxylamine hydrochloride and 
sodium aceta te were refluxed in e thanol . The r eac t ion mixture 
upon usual work up and c r y s t a l l i z a t i o n provided a compound, 
» 
m.po245°. 
W? 
H0NH2.HCl-Ac0Na 
NOH 
(CLXVII) (CLXVIII) 
Charac ter iza t ion of the compound, mop.245 , as 5-cyano-3,6-
dioximino-5a-cholestane (CLXVIII) 
The compound, m,p,245 was analysed for C23H45N2O2. The 
IR spectrum of t h i s product exhibi ted absorption bands a t 3620-
: 52 : 
3180, 2230 and 1660 cm" which are c h a r a c t e r i s t i c of oxime s t r e t c h -
ing frequencies . These absorption values correspond to oxime OH, 
CE.N and C=N groups respec t ive ly confirming the tra^isformation of 
cyanodiketone (CLXVII) into cyanodioxime (CLXVIII), 
The notable feature in IR spectra of the cyanooximes i s 
the appearance of comparatively sharp bands [very sharp in the 
case of oxime (CLXI)] shif ted s l i g h t l y to the longer wave-lengths 
(3500-3400 cm" ) in contras t to the broad absorption bands for the 
corresponding OH s t r e t ch ing in 6-oximino-5a-cholestanes, This 
phenomenon can be explained by considering the intramolecular 
hydrogen bonding * between oxime OH and CN groups in these 
products . The hydrolysis of the cyanooximes to the ketones taking 
longer react ion period and higher temperature supports the above 
view point . 
A notable point regarding the IR spectra of the cyano-
ketones in a 15-20 cm", increase in the frequencies of C6-carbonyl 
group in comparison to the normal frequency of t h i s function in 
a -unsubs t i tu ted s t e r o i d a l 6-ones. This i s due to the presence of 
CN group a to the carbonyl group which sh i f t s the C=0 band to a 
105 
higher frequency as has been observed in the case of a-haloketones. 
This affect i s qu i te evident in the IR spectrum of the cyanodi-
ketone (CLXVII) which exhibi ted a bifurcated band a t 1710 and 1730 
-1 ^ 
cm . The l a t t e r band can unambiguously assigned to the C6 
carbonyl function while the former appearing at the normal value 
corresponds to the 03 carbonyl functioHo 
Experimental 
All the melting points (in °C) were taken on hot Kofler 
block and are uncorrected. IR spectra were measured with Pye-
Unicam SP3-100 spectrophotometer and mass spectra on J-JMS-300D 
mass spectrometer, PMR spectra were run in CDCl,, on a Varian A-60 
instrument with TMS as the internal standard and chemical shifts 
expressed in dppm. TLC plates were coated with silica gel G and 
sprayed with a 20?C aqueous solution of perchloric acid. 
3p-Acetoxycholest-5-ene 
A mixture of cholesterol (100 g), purified pyridine 
(150 ml) and freshly distilled acetic anhydride (100 ml) was 
heated on a steam bath for 2 hourso The resulting light brown 
solution was poured into crushed ice-water mixture with stirring. 
A light brown precipitate, thus obtained, was filtered under 
suction, washed with water (until free from pyridine) and dried 
in air. The crude product on crystallization from acetone gave 
the pure acetate. Yield, 90 g; m.p,114-115° (reported''-^ ^ ra,poll6°). 
: 54 : 
3p-Acetoxy-6-nitrocholest-5-ene (CXIX) 
3p-Acetoxycholest-5-ene (10 g) covered with nitric acid 
(d, 1.52; 250 ml) and sodium nitrite (5 g) was gradually added 
over a period of 1 hour with continuous stirring and keeping the 
temperature below 20°, The stirring was further continued for 
additional 2 hours, when a yellow spongy mass separated on the 
surface of the reaction mixtures The whole mass extracted with 
ether, the ethereal layer was washed with water, sodium bicarbo-
nate solutions ('^ 5?^ ), water dried over anhyd. sodium sulphate and 
filtered. Removal of the solvent provided the nitro compound as 
an oil which was crystallized from methanol. Yield, 6.5 g; 
m.p.l03° (reported-'-^ '^  m. p. 102-104). 
Reaction of 3p-acetoxy-6-nitrocholest-5-ene (GXIX) with 
NHo-Zn-MeOH reagent system: 3p-acetoxy-6-oximino-5a-
cholestane.(CLI) 
3p-Acetoxy-6-nitrocholest-5-ene (CXIX) (2 g) was dissol-
ved in a mixture of ether-methanol (100 ml; 1:1). To this, were 
added ammonia solution (sp. gr. 0.91; 40 ml) and zinc dust (8 g). 
The reaction mixture was then stirred for 20 minutes, when the 
reaction completed progress of the reaction monitored through TLC. 
The reaction mixture was filtered and the filtrate was poured into 
large amount of water. The precipitate so obtained was filtered, 
: 55 : 
washed with water, dried in air and crystallized from methanol to 
get ketoxime (CLI)o Yield, 1.8 g; m,p<,201° (reported moP,201-
202°)o 
IR(KBr) : "^  ^^^ 3450-3140 (br, NOH), 1735 (acetate C=0), 
1680 (C=N), 1250 and 1040 cm"-"- (acetate C-0). 
PMR(CDCl3) : d 8„70 (s, IH, exchangeable with D2O, =NOH), 
5.20 (m, Wl/2=22 Hz, IH, C3-aH)> 3.48 (d,J=10 Hz, 
IH, C7-H), 0.95 (s, 3H, CIO-CH3), 0.65 (s, 3H, 
CI3-CH3), 0.80 and 0.76 (remaining other methyl 
protons). 
Hydrolysis of 3p-acetoxy-6-oximino-5g-cholestane (CLI); 
3p-acetoxy-5g-cholestan-6-one (CLV) 
The oxime (CLI) (0,5 g) was dissolved in acetone (20 ml) 
and to this v/as added zinc dust (1 g) and cone, hydrochloric acid 
(2 ml); and the reaction mixture kept at room temperature for 
3 hours when the ketone was formed. The usual work up and crystal-
lization afforded 5a-cholestan-6-one (CLV). Yield, 0.35 g;m.p.l27° 
(reported®^ m.p.127-128°). 
3p-4iydroxy-6Hiitrocholest-5-ene (CXX) 
A mixture of 3p-acetoxy-6-nitrocholest-5-ene (CXIX) 
(5.0 g), methanol (100 ml) and perchloric acid (60 ml) was refluxed 
: 56 : 
on a steam bath for 2 hours. The solvent was then removed and 
residue thus obtained was extracted with chloroform. The organic 
layer was washed successively with water, sodium bicarbonate solu-
tion i^b'A)t water and dried over anhyd, sodium sulphate. Removal 
of the solvent and crystallization from methanol afforded nitro 
compound (CXX). Yield, 4o2 g; m.p„129° (reported-'"^ ^ mo'p. 129-131°). 
Reaction of 3p-hydroxy-6-nitrocholest-5-ene (CXX) with NHo-Zn-MeOH 
reagent system; 3p-hydroxy-6-oximino-5a-cholestane (CLII) 
To a stirred solution of nitroolefin (CXX) (2o0 g) in 
ether-methanol mixture (100 ml; 1:1) were added ammonia solution 
(sp. gr. 0o91; 40 ml) and zinc dust (10 g),, After 20 minutes 
(completion of the reaction checked through TLC), the solvent 
evaporated on a water bath and the residue was extracted with 
ether, ether layer washed with water and dried over anhyd. sodium 
sulphate. Removal of the solvent and crystallization from methanol 
afforded the desired oxime (CLII). Yield, 1.7 gj m.po203° 
(reported-'-^ ^ m.p.202°). 
IR(KBr) : ^ ^^^ 3570 (ai), 3420-3200 (br, =N0-H) and 1665 
cm"-"- (C=N). 
PMR(CDCl3) : d 8.40 ( s , IH, exchangeable with DgO, N-OH), 3.80 
(m, Wl/2=19 Hz, C3-cdi), 3.42 ( d - l i k e , J=10 Hz, 
IH, C7-H), 2o95 ( b r , s , IH, exchangeable with D2O, 
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C3-0H), 0,92 (s, 3H, ClO-qig), O068 (s, 3H, 
CI3-CH3), 0,82 and 0,74 (other methyl protons). 
Hydrolysis of 3p-hydroxy-6-oxlmino-5a-cholestane (CLII) with 
hydrochloric acid and zinc dust: 3p~hydroxy~5g~cholestan-6-
one (CLVI) 
A similar treatment of oxime (CLII) (0,5 g) dissolved in 
acetone (40 ml) with cone. HCl (2 ml) and zinc dust (1 g) after 
usual work up and crystallization with methanol provided the ketone 
(CLVI). Yield, 0.4 g; m.p.l43° (reported''-^ ^ m.p. 142-143°). 
3p-Chlorocholest-5-ene 
Freshly purified thionyl chloride (75 ml) was added 
gradually to cholesterol (100 g) at room temperature. A vigorous 
reaction ensued with the evolution of gaseous products. When the 
reaction slackened, the mixture was gently heated and kept at a 
temperature 50-60° on a water bath for 1 hour and then poured into 
cold water with stirring. The yellow solid thus obtained was 
filtered under suction, washed several times with water and air-
dried. Crystallization from acetone gave 3p-chlorocholest-5-ene 
as fine crystals. Yield, 95 g; m,p.95-96° (reported-*-^ ^ m.p.96-97°). 
: 58 : 
3p-^hloro-6-nitrocholest~5"ene (CXXI) 
To a well stirred mixture of 3p-chlorocholest-5-ene 
(12 g), glacial acetic acid (80 ml) and nitric acid (25 ml;d,1.52) 
at a temperature below 20°, was added sodium nitrite (6 g) gradu-
ally over a period of 2 hours. After the complete addition of 
sodium nitrite, the mixture was further stirred for about 2 hours. 
Ice cold water was then added to it and the yellowish solid thus 
separated, was filtered and air-dried. The desired product was 
crystallized from methanol as needles. Yield, 8.3 g; m,p,152° 
(reported-'--'-^  m,p,153°). 
Reaction of 3p-chloro-6-nitrocholest-5-ene (CXXI) with NH^-Zn-MeOH 
reagent system; 3p-chloro-6-oximino-5a-cholestane (CLIII) 
3p-Chloro-6-nitrocholest-5-ene (CXXI) (2 g) was dissolved 
in ether-methanol (100 ml; 1:1) mixture. Then ammonia solution 
(70 ml; sp. gr. 0,91) and zinc dust (10 g) were added to it and the 
reaction mixture stirred. The reaction was over within 20 minutes 
(progress monitored by TLC). Thereafter, the suspension was filte-
red and filtrate poured into excess of water. The solid obtained 
was filtered, washed with w/ater, dried in air and crystallized from 
ether-methanol mixture to furnish ketoxime (CLIII). Yield, 1,8 g; 
m.p.l74° (reported-'-^ -'- m.p.l75°). 
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IR(KBr) : S) „^^ 3440-3200 (br, N-OH), 1680 (C=N) and 740 
cm"-'- (C-Cl). 
PMR(CDCl3) : d SoSO (br,s, IH, exchangeable with D2O, =N0H), 
4o21 (m, Wl/2=22 Hz, IH, C3-aH), 3.48 (d-like, 
J=10 Hz, IH, C7-H), 0.93 (s, 3H, CIO-CH3), 0.64 
(s, 3H, 013-013), 0.82 and 0,78 (other methyl 
protons). 
Hydrolysis of 3p-chloro-6~oximino-5a-cholestane (CLIII) with HCl 
and zinc dust: 3p-chloro-5a-cholestan-6-one (CLVII) 
To a solution of oxime (CLIII) (0„5 g) in acetone (10 ml) 
was added zinc dust (1 g) and cone, hydrochloric acid (2 ml) and 
the reaction mixture allov^ ed to stand at room temperature for 
3 hours. After the completion of reaction (TLC). Zinc dust was 
filtered off, and the solution extracted with ether and worked up 
in the usual manner and crystallized from ethanol. Yield, 0.3 g; 
m.p.l29° (reported-'--'--'-*-^-'-^  m.p. 128-129°). 
Cholest-5-ene 
3p-Chlorocholest-5-ene (10 g) was dissolved in amyl 
alcohol (230 ml) and sodium metal (20 g) was added to the solution 
with continuous stirring over a period of 8 hours. The r'eaction 
mixture was warmed occasionally when all the sodium metal dissolved, 
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the reaction mixture was poured into water, acidified with hydro-
chloric acid (50><j lo5 litres) and then allowed to stand over 
night. A white crystalline solid thus obtained was filtered under 
suction and washed thoroughly with water and air-dried. The crude 
material was recrystallized from acetone to provide cholest-5-ene 
as leaflets. Yield, 8.5 g; m.p.94°- (reported m. p,95°). 
6-Nitrocholest-5-ene (CXXIl) 
A suspension of finely powdered cholest-5-ene (6 g) in 
glacial acetic acid (50 ml) and nitric acid (15 ml; d, 1.5) was 
vigorously stirred below 20° and followed by the addition of sodium 
nitrite (3 g) over a period of 1 hour. Then reaction mixture was 
poured into cold water after 4 hours of continuous stirring and the 
yellow product thus obtained was extracted with ether. The ether 
layer was washed successively with water, sodium bicarbonate solu-
tion ('~'5><), water and dried over anhyd, sodium sulphate. Removal 
of the solvent provided the desired compound as an oil which was 
crystallized from methanol-ether as leaflets. Yield, 4.5 g; 
m.p.l20° (reported-'--'-'^  m. p. 120-121°). 
Reaction of 6-nitrocholest-5-ene (CXXII) with NHo-Zn-MeOH reagent 
system; 6-oximino-5a-cholestane (CLIV) 
Zinc dust (5 g) was added to stirred solution of nitro-
olefin (CXXII) (2 g) dissolved in ether-methanol mixture (100 ml; 
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3:2) containing ammonia (sp. gr, 0,91) (35 ml) at room tempera-
ture. The change of colour from light yellow to milky (20 minutes) 
indicated the completion of the reaction (monitored by the TLC), 
The reaction mixture was filtered and filtrate poured into large 
amount of water. The precipitate obtained was collected, washed 
with water, dried in air and crystallized from methanol-ether 
mixture to get ketoxime (CLIV), Yield, lo6 gj moPol98°(reported 
m.p,197-198°), 
IR(KBr) : "S^  jj^ ,^^  3420-3180 (br, N-OH) and 1670 cm""'- (C=N). 
PMR(CDCl3) : d 8,30 (br,s, IH, exchangeable with D2O, =NOH),-
3.40 (d, J=10 Hz, IH, C7-H), 0,96 (s, 3H, CIO-CH3), 
0,66 (s, 3H, CI3-CH3), 0.88 and 0,80 (other methyl 
protons). 
Hydrolysis of 6-oximino-5a-cholestane (CLIV) with Zn/HCl: 
5a-cholestan-6-one (CLVIII) 
The oxime (CLIV) (0,5 g) was dissolved in acetone (20 ml) 
and to this was added zinc dust (1 g) and cone, hydrochloric acid 
(2 ml) and the reaction mixture kept at room temperature for 
3 hours when the ketone was formed. The usual work up and crystal-
lization afforded 5a-cholestan-6-one (CLVIII), Yield, 0,35 g; 
m,po99° (reported-^ -"-^ '^ ^^  m,po98-100°). 
: 62 : 
Sp-Hydroxy-S-cyano-Sa-nitro-Sg-'Cholestane (CXXIV) 
A solution of 3p-hydroxy-6-nitrocholest-5-ene (CXX) (8 g) 
in methanol-ether mixture (200 mlj 3:2) was poured over excess KCN 
(12 g). After a period of r^ 24 hours, the reaction was over 
(progress of the reaction was monitored through TLC). At the comp-
letion of reaction, the reaction mixture was poured over a large 
excess of water, and the solution extracted with ether, ether layer 
washed successively with water, sodium bicarbonate solution ('-'5><) 
and water and dried over anhydrous sodium sulphate. Removal of the 
solvent on a steam bath followed by crystallization from methanol 
provided crystalline product (CXXIV), Yield, 6,5 g; m,p.l40 
(reported''^ m.p.l40°). 
IR(KBr) : ^ l^ax ^^^^ ^^^* °^ »^ ^^^° (C^N), 1560 and 1370 
cm~^ (-NO^). 
3p~Acetoxy-5~cyano-6g-nitro-5g-cholestane (CXXIII) 
Nitrocyanide (CXXIV) (5 g) was heated with acetic anhyd-
ride and pyridine (100 ml; 1:1) on a steam bath under anhydrous 
conditions for one hour. It was then poured into cold water and 
extracted with ether. The ether layer washed with water, sodium 
bicarbonate solutions ('^5^), and water respectively and dried 
over anhyd. sodium sulphate. An oily residue after evaporation on 
a steam bath, and on crystallization from methanol.provided the 
desired product (CXXIII). Yield, 4.6 gj moPo213° (reported^^ m.p. 
213°). 
: 63 : 
IR(KBr) : -^^^^^^ 2245 (C = N), 1740 (O-C-CH3), 1565, 1370 
(-NOg), 1248 and 1040 cm""'- (C-0). 
Reaction of 3p-acetoxy-6a"nitro-5~cyano"5a-cholestane (CXXIII) 
with NHg-ZnrMeOH reagent system: 3p-acetoxy-6-oximino-5-cyano-
5a-choles tane (CLIX) 
To a solut ion of n i t rocyanide (CXXIII) (2 g ) , methanol-
e the r (100 ml; 1:1) and ammonia solut ion (sp , g r , 0 , 9 1 ; 35 ml) was 
was added zinc dust (8 g) at room temperature. The reac t ion 
mixture was continuously s t i r r e d on a magnetic s t i r r e r for half an 
hour . On completion of react ion (checked through TLC), the reac t ion 
mixture was f i l t e r e d , the f i l t r a t e mixed with excess of water and 
ex t r ac t ed with e the r . The e ther l ayer was washed repea ted ly with 
water and dried over anhyd, sodium sulphate . Removal of the solvent 
gave an o i l y res idue which was c r y s t a l l i z e d from methanol to provide 
the c r y s t a l l i n e oxime (CLIX). Yield, 1,2 g; m.p,221°. 
IR(KBr) : S ) „ 3460 (sharp, NOH), 2230 (CHN), 1730 
(O-CO-CH3), 1650 (C=N), 1230 and 1040 cm"""'-
(ace ta te C-O). 
PMR(CDCl3) : d 8.50 (sharp, s, IH, exchangeable with D20,=N0H), 
5.20 (m, Wl/2=20 Hz, IH, C3-aH), 3.35 (d, J= l l Hz, 
IH, C7-H), 2.05 ( s , 3H, -OCOCH3), 0 .94 ( 3 , 3H, 
010-0^3), 0.67 ( s , 3H, CI3-CH3), 0.87 and 0.82 
(other methyl p ro tons ) . 
: 64 : 
Analysis Found : C, 74.50; H, 10.00; N, 5.85 
^30^48^2^3 requi res : C, 74.38; H, 9.'92; N, 5.79j< 
Hydrolysis of 3p-acetoxy-6~oximlno~5a-cholestane (CLIX) with 
HBr-dioxane: 3p"acetoxy-5--cyano~5a-cholestan-6-one (CLXIIl) 
A solut ion of oxime (CLIX) (1 g) in dioxane (20 ml) mixed 
with hydrobromic acid (10 ml; 40^i) was refluxed for 12 hours. After 
completion of the reac t ion (checked through TLC), the excess 
dioxane was removed under reduced pressure , the res idue poured into 
water and extracted with e ther . The e ther so lu t ion was washed with 
water , sodium bicarbonate solut ion and water r e s p e c t i v e l y , and 
dr ied over anhyd, sodium sulphate . Removal of the solvent and 
subsequent c r y s t a l l i z a t i o n from methanol gave the compound 
(CLXIIl) . Yield, 0.8 g; m.p. l22° . 
0 
IR(KBr) : -^ ^^^ 2235 (CEN), 1725 (C=0), 1730 (O-C-CH3, 
merged together), 1230 and 1050 cm" (acetate 
C-0). 
Analysis Found : C, 76.82; H, 10.15; N, 2.85 
C3QH4.7NO3 requi res : C, 76.76; H, 10.02; N, 2,99?^ 
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Reaction of 3p-hydroxy-5--cyano-6a-nitro-5a-cholestane (CXXIV) with 
NHg-Zn-MeOH reagent system: 3p-hydroxy-5-cyano-6-oximino-5a-
cholestane (CLX) 
Zinc dust (8 g) was added to a solu t ion of 3p-hydroxy-5-
cyano-6a-ni t ro-5a-choles tane (CXXIV) (2 g) in ether-methanol 
mixture (150 ml; 1:1) containing ammonia solut ion (30 ml) at room 
temperature and was continuously s t i r r e d for 30 minutes. At the 
completion of reac t ion (monitored through TLC) the reac t ion mixture 
was f i l t e r e d , f i l t r a t e mixed with water and ex t rac ted with ether as 
u s u a l . Removal of the ether and c r y s t a l l i z a t i o n from ethanol gave 
the oxime (CLX) as fine c r y s t a l s . Yield, 0.85 g; m.p.215°. 
IR(KBr) : -\) 3500 (sharp, =NOH), 3320 (broad, OH), 2240 
'^ III a A 
(C^N) and 1650 cm"^ (C=N). 
PMR(CDCl3 + : d 9.80 ( s , IH, exchangeable with T)^t =NOH), 4.20 
DMSO-d^) ^^^ Wl/2=20 Hz, IH, C3-aH), 3.85 ( b r , s , IH, 
exchangeable with D2O, C3-0H), 3,35 ( d - l i k e , 
J=10 Hz, IH, C7-H), 0.90 ( s , 3H, CIO-CH3), 0.67 
( s , 3H, CI3-CH3), 0.87 and 0.82 (other methyl 
pro tons) . 
Analys is Found : C, 76 ,11; H, 10o55; N, 6.41 
^28^46^2^2 ^^ciuires : C, 76,02; H, 10,42; N, 6.33j{ 
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Hydrolysis of 3p--hyciroxy~5-cyano"6--oximino~5a-cholestane (CLX) 
with HBr-dioxane; 3p~hydroxy-5-cyano-5a~cholestan-6-one (CLXIV) 
Oxime (CLX) (2 g) in dioxane (30 ml) and hydrobromic acid 
(10 ml) was refluxed on a heating mantel for 24 hours by which time 
the reac t ion completed (TLC). Excess dioxane was then removed 
under reduced pressure and mixed with la rge amount of water. The 
compound thus p rec ip i t a t ed was ext rac ted with e ther and e ther l ayer 
washed repeatedly with water and dr ied over anhyd, sodium sulphate* 
Removal of the*solvent and c r y s t a l l i z a t i o n from alcohol gave the 
product (CLXIV). Yield, 1.45 g; m„p,105°. 
•IR(KBr) : ^ jj^ gx ^400 (broad, C3-0H), 2230 (C^N) and 1725 
cm"-"- (C=0). 
Analysis Found : C, 78.80; H, 10.60; N, 3.20 
^28^45^*^2 ^^^"^^^2 : C, 78o69; H, 10.54; N, 3.23j< 
3p~Chloro--5-cyano-6a~nitro-5a--cholestane (CXXV) 
A solut ion of compound (CXXI) (5 g) in methanol-ether 
mixture (100 ml, 3:5) was poured over dry and powdered KCN (8 g ) . 
At the completion of reac t ion a f t e r a period of 24 hours; the 
r eac t ion mixture was poured over a la rge excess of water and the 
so lu t ion extracted with e the r . The e ther layer washed successively 
with water, sodium bicarbonate solut ion and water and dr ied over 
anhyd. sodium sulphate . The solvent was then evaporated on a steam 
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bath and residue on crystallization from methanol gave the desired 
compound (CXXV). Yield, 4.0 g; m.p.l43° (reported''^ m.pol43°). 
-1 IR(KBr) : S> j^^x ^^"^ (C=N), 1560, 1380 (NO2) and 780 cm' 
(C-Cl)o 
Reaction of 3p-chloro-5-cyano-6a-ni t ro-5a-choles tane (CXXV) with 
NH 2-Zn-MeOH reagent system: 3p-chloro-5-cyano-6-oximino-5a-
cholestane (CLXI) 
To a well mixed solution of nitrocyanide (CXXV) (2 g) in 
ether-methanol mixture (100 ml; 3:2) containing ammonia solution 
(40 ml) was added zinc dust (8 g) and the content of the flask 
stirred for 30-40 minutes (The progress of reaction was checked 
by TLC). On completion of the reaction, the zinc dust was filtered 
and the filtrate was poured into water and extracted with ether. 
The ether solution was washed repeatedly with water and dried over 
anhyd. sodium sulphate. Subsequent removal of the solvent and 
crystallization from methanol provided the desired oxime (CLXI), 
Yield, 1.3 gj m.p,182°. 
IR(KBr) : S) r„=^, 3500 (very sharp, N-OH), 2240 (C=N), 1660 
" max •"*•" 
(C=N) and 740 cm"-*- (C-Cl). 
PMR(CDCl2) : d 8o53 (sharp, s, IH, exchangeable with D2O, 
=N-OH), 4.30 (m, Wl/2=22 Hz, IH, C3-cdi), 3.40 
: 6i 
(d, J=10 Hz, IH, C7-H), 0.91 (s, 3H, CIO-CH3), 
0.67 (s, 3H, CI3-CH3), 0.83 and 0.88 (other 
methyl protons). 
Analysis Found : C, 72.88; H, 9.89; N, 5,97 
C23H45N2OCI requires : C, 72.96; H, 9,77; N, 6.08?^  
Hydrolysis 3p~chloro-5-cyano"6-oximino-5a~cholestane (CLXI) with 
HBr-dioxane: 3p~chloro~5-cyano-5g-cholestah-6~one (CLXV) 
To a solution of oxime (CLXI) (1 g) in dioxane (25 ml) 
was added hydrobromic acid (15 ml) and refluxed on a heating mante 
for 24 hours when the hydrolysis completed (checked by TLC). The 
excess dioxane was then removed under reduced pressure and the 
residue so obtained, was extracted with ether, the ether layer was 
washed successively with water, sodium bicarbonate solution, and 
water and dried over anhyd. sodium sulphate. Removal of the 
solvent and crystallization from methanol furnished the cyanoketon 
(CLXV). Yield, 0.8 g; m.p.l47°. 
IR(KBr) : -^^^^^^ 2230 (C=N), 1730 (C=0) and 760 cm"''- (C-Cl) 
Analysis Found : C, 75.54; H, 9.90; N, 3.10 
C^8H44N0C1 requi res : C, 75.42; H, 9.88; N„ 3.14;^ 
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5'-Cyano-6a-nitro~5a-cholestane (CXXVI) 
Compound (CXXII) (5 g) was dissolved in methanol-ether 
mixture (200 mlj 3:2) and KCN (8 g) was added to it. The reaction 
mixture was kept at room temperature for 24 hours. After the 
reaction was over, the reaction mixture was processed in the 
similar way as described earlier. Removal of the solvent and 
crystallization from methanol gave the corresponding cyano compound 
(CXXVI). Yield, 4.2 g; m.p.l61° (reported^^ m.p,161°). 
IR(KBr) : ^ jjjax 2245 (C = N), 1560 and 1390 cm"-"- (NO2). 
Reaction of 5-cyano-6a-nitro-5a-cholestane (CXXVI) with NH^-Zn-WeOH 
reagent system; 5-cyano-6--oximino-5a-cholestane (CLXII) 
5-Cyano-6a-nitro-5a-cholestane (CXXVI) (2 g) was dissol-
ved in ether-methanol mixture (100 ml; 3:2). To this, was added 
ammonia solution (30 ml) and zinc dust (8 g) at room temperature 
(30-35°) and continuously stirred, for 30 minutes, when the 
reaction was over (monitored through TLC)o Thereafter the suspen-
sion was filtered, the filtrate mixed with water and extracted with 
ether. The ether layer was washed with water, dried over anhyd, 
Na^SO. and the solvent evaporated to get an oily residue which was 
crystallized from methanol to provide the oxirae (CLXII). Yield, 
1,5 g; m.p.l78°. 
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IR(KBr) : ^^^^^ 3400 (sharp, =N-gH), 2240 (C=N) and 1670 
cm'-^  (C=N). 
PMR(CDCl3) : d 8.83 (s, IH, exchangeable with D^O, =NOH), 3.36 
(d, IH, J=ll Hz, C7-H), 0.90 (s, 3H, 010-013), 
0o63 (s, 3H, CI3-CH3), O086 and 0.83 (other methyl 
protons). 
Analysis Found : C, 78o75; H, 10.92j N, 6.60 
^28^46^2^ requires : C, 78.87; H, 10.80; N, 6.57>( 
Hydrolysis of 5-cyano~6-'Oximino-5a-cholestane (CLXII) with HBr-
dioxane; 5-cyano-5a~cholestan-6-one (CLXVI) 
A solution of oxime (CLXII) (1 g) in dioxane (35 ml) and 
HBr (10 ml) was refluxed on a heating mantel for.20 hours. After 
the completion of the reaction (TLC), the solvent was removed under 
reduced pressure and extracted v^iith ether. The ether layer was 
washed successively with water, sodium bicarbonate solution and 
water, dried over anhyd. Na^SO-, and the solvent was evaporated 
on a steam bath. Crystallization of the residue from methanol-
ether provided the cyanoketone (CLXVI). Yield, 0.7 g; m.p.llQ^ 
(reported"^^ m.p.l20°). 
IR(KBr) : ^^^^ 2240 (C=N) and 1725 cm'"'- (C=0). 
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Preparation of Jone's reagent 
Chromium trioxide (35 g) was dissolved in water (100 ml) 
and concentrated sulphuric acid (35 ml) was then added dropwise to 
the above solution maintained at 0° during 30 minutes with 
occasional shaking. The solution (Jone's reagent) thus prepared 
was kept in refrigerator for use, 
Jone's oxidation of 3p-hydroxy-5-cyano-5a-cholestan-6-one (CLXIV): 
5-cyano-5a-cholestane-3,6~dione (CLXVII) 
To stirred cold solution of compound (CLXIV) (1 g) in 
acetone (30 ml) was added Jone's reagent (10 ml) dropwise during 
20 minutes. The stirring was further continued for half an hour. 
The reaction mixture was then mixed with water and worked up with 
ether in the usual way. Removal of the solvent gave an oily 
residue which was crystallized from methanol to give cyanodiketone 
(CLXVII), Yield, 0,8 gj m.p.l91°. 
IR(KBr) : -\} ^^^ 2230 (C=N), 1730 (C6-C0) and 1710 cm"-"-
(C3-C0)o 
Analysis Found : C, 79.10; H, 10.20; N» 3.30 
C2QH43NO2 requires : C, 79,06; H, 10.12; N, 3.29>i 
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Synthesis 5--cyano-3,6~dioxlmino-5a--cholestane (CLXVIII) 
A mixture of compound (CLXYII) (0<>5 g) dissolved in 
methanol (30 ml), hydroxylamine hydrochloride (lo^ S g) and sodium 
acetate trihydrate (1 g) was warmed on a steam bath, when the 
reaction was over in 30 minutes. The reaction mixture was then 
poured into water and extracted with chloroform. Evaporation of 
the solvent and crystallization from methanol gave the cyanodioxime 
(CLXVIII), Yield, 0.4 g; m,p,245°, 
IR(KBr) : ^ ^^^ 3620-3180 (broad, NOH), 2230 (CHN) and 
1660 cm""'- (C=N)o 
Analysis Found : C, 73,90; H, 10,00; N, 9o20 
^28^45^3^ requires : C, 73,84; H, 9,89; N, 9,23;^  
PART TWO 
Some New Cyanosteroids 
Discussion 
Nitroolef ins are known to- undergo conjugate addit ion 
with a nucleophi le . The addi t ion of HCN to the s t e r o i d a l n i t r o -
o l e f i n s has been reported previously * . The r eac t ion of 
6 -n i t rocho les t a -3 ,5 -d iene (CLXIX) with KCN was undertaken in order 
to prepare the expected product, 3-cyano-6(x-nitrocholest-4-ene 
through an addi t ion , analogous to the reac t ion of n i t r o o l e f i n s 
with potassium cyanide. But the formation of th ree products , 
5*cyano-6a-ni t ro-5a-cholest -3-ene (CLXX), 3-cyano-5-methoxy-6-
oximino-5a-cholest-3-ene (CLXXII) and 3,5-dicyano-6-oximino-5a-
choles t -3-ene (CLXXI) ind ica tes t h a t n i t r o group can not remain 
uneffected during the conjugate addi t ion of cyanide to an extended 
conjugation of n i t r o o l e f i n , A number of r e l a t ed cyanosteroids 
(CLXXIII-CLXXIX) have been prepared from these th ree products 
(CLXX-CLXXII). 
Reaction of 6 -n i t rocho les ta -3 ,5 -d iene (CLXIX) with KCN 
6-Ni t rocholes ta-3 ,5-diene (CLXIX) dissolved in ether was 
t r e a t e d with KCN in methanol for 48 hours . Usual work up of the 
r eac t ion mixture and column chromatography over s i l i c a gel column 
gave three products of melting poin ts 131°, 101° and 135°. 
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Charac ter iza t ion of the compound, m.p,131 as 5~cyano-6a--nitro-' 
Sg-cholest-S-ene (CLXX) 
The compound, m«'Pol31° analysing for ^'y^A^'p2 ^^ 
conjunction with i t s spec t ra l (IR and PMR) data ind ica ted t h i s 
product being a n i t rocyanide (CLXX), formed by v i r t u e of the 
conjugate addit ion of HCN with n i t r o o l e f i n in analogy with the 
Michael condensation of KCN with a ,p-unsa tura ted ketones * as 
shown in mechanism below. 
(A) 
1 ^ CtrV 
"5 y . 
0 ^ "" OH 
(B) 
q? 
0 " '^ O 
(CLXX) 
In the formation of compound (CLX)(); the cyanide ion 
a t t a ck s at the p-carbon of the n i t r o o l e f i n (pseudo-aciform) (A) 
t o r e s u l t a c i - n i t r o (B) which tautomerizes t o r e l a t i v e l y more 
s t a b l e pseudoacinitro form (CLXX). The i n t e g r i t y of the o l e f i n i c 
bond at C3 remains unaffected and i t s ' presence in the product 
(CLXX) i s indicated by the IR spectrum wherein, a weak band at 
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3030 for =C-H and a medium band at 1650 cm" for Ct=C stretching 
frequencies were seen. Other bands were observed at 2235 and 
1550 cm" for C£N and NOg functional groups respectively. The 
PMR spectrum displaying a distorted doublet at d 5.50 (J=10 Hz) 
ascribable for C4-H, and a pair of triplets integrating for one 
proton centred at d 6.00 assignable- to C3-H, also suggest the 
presence of a couple of vinylic protons; which are non-equivalent. 
This non-equivalence was initially attributed to cis A/B ring 
junction in product (CLXX). But, this assignment had to be given 
up on, further consideration, A multiplet with W1/2=1B Hz at 
d 4,55 was due to the C6-pH, In order to ascertain A/B ring 
junction in compound (CLXX), its dibromide (CLXXIII) was prepared. 
NC f 
(CLXX) 
Br2-AcCH 
NC r 
NO. 
(CLXXIII) 
3a»4p"Dibromo-^-cyano-6g-nitro-5a-cholestane (CLXXIII) 
PMR spectrum of the dibromide (CLXXIII) showed the 
s i n g l e t for the ClO-methyl protons a t d 1,38, considerably down-
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f i e l d t o i t s normal value. The down-field appearance of the methyl 
s ignal i s expl icable only by considering the C4-bromine as axia l 
( p - o r i e n t e d ) , Vi/here-upon, 1 ,3-d iax ia l i n t e r ac t ion between ClO-
methyl and C4-p-bromine causes the methyl to resona te at lower-
f i e l d . In the l i g h t of the fact t h a t t r ans d i a x i a l addi t ion of 
bromine occurs t o an o le f in ic bond and remains s t ab l e in a r i g i d 
system, the bromine at C3 wi l l a l so be axial ( a - o r i e n t e d ) . 
Consequently, the protons at C3 and C4 are e q u a t o r i a l . This i s 
fu r the r j u s t i f i e d by the doublet with J=2 Hz (J =2 Hz) for C4 
eq.eq. 
proton at d 5.17, and a multiplet with Wl/2=7 Hz at d 5.00 also 
substantiates the equatorially oriented C3-proton. The formation 
of stereo-selective dibromide (A*) and not (B') has been rational-
ized in the following way. 
"Br* NC = 
4 ND. 
(i) 
(ii) ^ 
(A') 
CD 
: NC = 
Br NO2 
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The a-oriented bromomium ion shown in the above scheme 
is compatible with the exclusively formed a-epoxides at this double 
117—119 bond in other steroids , Bromide ion attacking at C3 from 
above the plane of ring A (path i) effects a trans diaxial opening 
of the cyclobromonium intermediate (C')» to produce the dibromide 
(CLXXIII), which is in agreement with the typical bromonium ion 
reactions. Moreover, the 4p-bromin€ in product (CLXXIII) is 
explainable analogous to the formation of 4p-bromo-3a-hydroxy 
steroids by opening 3a,4a-epoxy steroids * with HBr. The 
alternative attack of bromide ion at C3 (path ii) leading to the 
diequatorial dibromide (B') goes against usual trans diaxial open-
ing of cyclobromonium intermediate and the structure (B') lacking 
1,3-interaction between C4-p-bromine and ClO-methyl does not 
conform to our observation of the methyl shifted to down-field. 
Further, the down-field appearance of C4-equatorial proton in 
comparison to the proton at C3 in dibromide (CLXXIII) can be 
explained by taking into account the proximity of the former proton 
to the oxygen of nitro group (also equatorially oriented, lies in 
the plane of C4-proton) due to which the C4~proton is deshielded 
to a smaller extent (Fig. l) (the same affect also operates in 
shifting the C4-H at d 6,50 down-field with respect to C3-H at 
d 6olQ of nitrodiene^^°). 
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Fig. 1 
Fig. 1 also explains the interaction between C4(3-bromine 
and ClO-methyl which is responsible for the dovm-field shift of 
the methyl signal. This situation is met only when the junction 
of rings A and B is trans. Furthermore, the C4-vinylic proton in 
product (CLXX) appearing as a doublet with J=10 Hz at higher field 
(d 5.50) in comparison to the C3-proton (centred at d 6,00 as a 
couple of triplets each integrating for 1/2 H) is in sharp 
contrast to the down-field appearance of the same proton in 
a 
dibromide (CLXXIII) and thus it requires explanation. The non-
equivalence in vinylic protons can be accounted for by considering 
the anisotropic affect of -N=0 of nitro group as illustrated by 
Fig. 2. The C4-vinylic proton falling into the shielding cone of 
-^=0 resonates at higher field and the vinylic protons become non-
equivalent. The shielding of C4-vinylic proton is due to the 
anisotropy affect of nitro group which can be justified by the PMR 
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Fig. 2 
spectrum of the corresponding oxime (CLXXIV) wherein a sharp 
s i n g l e t at d 6.00 for these v iny l ic protons was obtained (C3 and 
C4-vinyl ic protons now become e q u i v a l e n t ) . 
5-Cyano-6-oximino~5a"Cholest"3~ene (CLXXIV) 
The ni trocyanide (CLXXIV) was s t i r r e d with Zn-NHg-MeOH 
reagent system at room tenperature and the reac t ion mixture upon 
usual work up and c r y s t a l l i z a t i o n gave the compound, m.p,142 . 
^8^17 
NHg-Zn-MeOH 
NC NOH 
(CLXX) (CLXXIV) 
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This product showing an analysis for CpgH^.N^O exhibite< 
in its IR spectrum, absorption bands at 3600-3160, 3020, 2240 and 
1650 cm""'" which are compatible with =NOH, =C-H, C H N and C=N 
stretching frequencies. The PMR spectrum displaying a one-proton 
singlet at d 8o50 exchangeable with D^O and a doublet like signal 
at d 3.40 for one of the C7-protons supported the conversion of nit 
group into the oxime (CLXXXV). The formation of oxime was further 
confirmed through the synthesis of corresponding ketone (CLXXV), 
5-Cyano-5archolest-3-en-6-one (CLXXV) 
The ketone (CLXXV) was obtained by refluxing the oxime 
(CLXXIV) with HBr-dioxane mixture. 
HBr-dioxane 
(CLXXV) 
Its IR spectrum showed a strong band at 1725 cm for 
carbonyl group and weak band at 3040 cm for =C-H stretching. 
: 82 : 
PMR spectrum displayed a sharp singlet at d 6,00 for two vinylic 
protons similar to its oxime (CLXXIV). 
5-Cyano-6-aza-^-homo-5a-cholest-3-eno-[6,7-d]-t€trazole (CLXXVI) 
Cyanoketone (CLXXV) when treated with hydrazoic acid and 
borontrifluoride etherate (as catalyst) afforded cyanotetrazol^ 
(CLXXVI). 
^8^17 
HNg-BF^-etherate 
(CLXXVI) 
The tetrazole was characterized as 5-cyano-6--aza-B-homo-
5a-cholestan-3-eno-[6,7-d]-tetrazole (CLXXVI), on the basis of 
analysis (CpoH.oN^) and spectral data (IR and PMR). IR spectrum 
of this compound exhibiting a strong band at 1530 cm" for C=N, 
indicated the formation of tetrazole. The 6-aza formulations for 
the tetrazole is, based on its PMR spectrum which displayed a 
distorted doublet (j=15 Hz) for two protons (73-^2) centred at 
121 122 d 3,60, a characteristic for 6-azatetrazoles * , 
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Characterization of the compound, m.p.l01° as 3,5-dicyano--6~ 
oximino~5a--cholest-3-ene (CLXXl) 
The product melting at 101°, giving analysis for 
^29^43^3^* and the molecular ion peak at m/z 449 in its mass 
spectrum clearly indicates the presence of two cyano groups. Its 
IR spectrum showed characteristic absorption bands at 3680-3140, 
3060, 2220 and 1680 cm""'- compatible with =N-OH, =C-H, C=N and 
C=N functional groups respectively. The absence of a band at 
1550-1570 cm" evidences the conversion of nitro group. The vinylic 
cyano group observed in the infrared spectrum ( a comparatively 
stronger band at 2220 cm" for vinylic CEN combined with the 
saturated one) was further supported by the relatively down-field 
appearance (d 6.90) of the only C4-vinylic proton as a singlet in 
its PMR spectrum, A singlet at d BoOB which is exchangeable with 
D2O is ascribable to oxime OH proton. A doublet like signal v^ ith 
J=10 Hz at d 3.40 observed for one proton is a typical feature 
for the C7-proton of oximes. The a-orientation of cyano group at 
C5 is in agreement with our observation of trans addition of HON 
of 3p-substituted steroidal nitroolefins under identical conditions 
Moreover, in the case of cis A/B junction, the steric interaction 
between the p-cyano at C5 and other cyano group at C3 would be 
unfavourable. The attachment of cyano group at C3 and subsequent 
formation of oxime at C6 has been rationalized below: 
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CgH^y 
(CLXXI) -CN 
(CLXXII) -OCH3 
H-sol 
HO OH 
The attack of "CN on the d carbon of nitrodiene in the 
first instance, occurs in a way similar to conjugate addition, but 
an envisaged product (a) could not be isolated. This is probably 
due to the presence of strong base (KCH from KCN+H^O) which 
abstracts C3-proton from (a) to result a more stable nitrodiene 
(b) which followed by CN attack at C5 generates oxime at C60 
Treatment of (CLXXI) with HBr in dioxane, yielding its 6-keto-
analogue (CLXXVII) (which on heating with NH[20H.HCl.NaOAc furnished 
CLXXI), further evidenced the 6-oximino group. 
3,5-Dicyano-5a-cholest-3-en-6-one (CLXXVIJ) 
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N-OH 
(CLXXI) 
Vl7 
HBr-dioxane 
(CLXXVII) 
The ketone (CLXXVIl) was characterized on the basis of 
its elemental analysis as C^QH .^ N20 and a strong band at 1730 cm" 
for the carbonyl group in its IR spectrum. Its PMR spectrum giving 
a one proton sharp singlet at d 6.90 is ascribable to C4-vinylic 
protono 
3,5^icyano-6-aza-B-homo~5a-cholest-3--eno-[6,7--d]-tetrazole • 
(CLXXVIII) 
Dicyanoketone (CLXXVII) on treatment with hydrazoic acid 
and BFg-etherate afforded product (CLXXVIII). This tetrazole was 
analysed for C2gH^j^N^. 
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(CLXXVII) 
^8"l7 
HNg-BFg-etherate 
(CLXXVIII) 
IR spectrum of this product showed bands at 3080 (=C-H), 
2230 {C=N), 1525 (C=N), 1430 and 1380 cm"-^  (N=N) and thus sugges-
ted the formation of tetrazole. Its PMR spectrum displayed a 
singlet for one proton at 6 TolO ascribable to C4-vinylic proton 
and a two protons distorted doublet (J=15 Hz) at d 3,48 for 
(7am_, a characteristic for 6-azatetrazoles). 
Characterization of the compound, m,p.l35 as 3-cyano-5-methoxy-
6-oximino-5g-cholest-3--ene (CLXXII) 
The third product (formed in minute quantity) analysing 
for C29H^gN202 was characterized as 3-cyano-5-methoxy-6-oximino-5a-
cholest-3-ene (CLXXII), the methoxy analogue of product (CLXXI). 
IR spectrum of this product showed absorption bands at 3600-3300, 
3045, 2220 and 1690 cm'*"'" which correspond to =NQH, =c-H, C=N and 
C=N and stretching frequencies respectively. PMR spectrum of this 
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product showed a sharp singlet integrating for 3-protons at d 3.05 
which can be imputed to the protons of methoxy group at C5. An-
other one proton singlet at d 8.03, which is exchangeable with D2O, 
supports the assignment as oximeo One more singlet integrating for 
one proton at d 6.95 is observed for C4-vinylic proton. 
Its formation (Mechanism on page 75 and 84) in minor 
amount is due to the competition between CN" and "OCHo ion during 
the reaction; the former being a stronger nucleophile, predominates. 
3-Cyano-5-methoxy-5a-cholest-3-en-6-one (CLXXIX) 
Deoximation of product (CLXXIX) by HBr-dioxane system 
provided the respective ketone (CLXXIX). It showed a strong band 
at 1725 cm" in its IR spectrum for the carbonyl group, further 
supporting the oxime in the product (CLXXII). 
^ 3 ° N-OH 
^8"l7 
HBr-dioxane 
(CDOCII) (CLXXIX) 
Experimental 
Preparation of 6-nitrocholesta-3,5~diene (CLXIX) 
3p-Acetoxy-6-nitrocholest-5-ene (CXIX) (5 g) was dissol-
ved in N,N-dimethylformamide (20 ml) and sodium azide (3 g) was 
added to it gradually with shaking. The reaction mixture was kept 
at room temperature for 48 hours. It was then poured into v;ater 
and extracted with ether. The ether layer was washed successively 
with water, sodium bicarbonate solution, and water, and dried over 
anhyd. sodium sulphate. Removal of the solvent gave an oily 
residue which v;as chromatographed over silica gel column, Elution 
with petroleum ether:ether (20:1) furnished 6-nitrocholesta-3,5-
diene (CLXIX) as an oil v/hich was crystallized from methanol. 
Yield, 4.0 gj m,p.72° (reported^^^^ m.p,72°). 
Reaction of 6~nitrocholesta-3,5-diene (CLXIX) with KCN; 5-cyano--
6a-nitro-5a-cholest-3-ene (CLXX), 3,5~dicyano-6--oximino-5a~ 
cholest-3-ene (CLXXI) and 3-cyano-5-methoxy--6-oximino-5a-cholest-
3-ene (CLXXII) 
To a solution of 6-nitrocholesta-3,5-diene (CLXIX) (5 g) 
in methanol (100 ml) was added KCN (8 g) and the reaction mixture 
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was kept at room temperature for 3 days, vrfien the reaction comple-
ted (progress monitored by TLC). The reaction mixture was then 
mixed with a large excess of water and extracted with ether. The 
ether layer was washed repeatedly with water, dried over anhyd. 
sodium sulphate, filtered and the solvent removed on a steam bath. 
An oily residue thus obtained was chromatographed over silica gel 
column. Elution with petroleum ether-ether (25:1) gave compound 
(CLXX), which was crystallized from methanol. Yield, 1.5 g; 
m.p.lSl , 
IR(KBr) : A) ^ _ 3030 (=C-H), 2235 (CBN), 1650 (C=C), 1550 
and 1385 cm""^  (N02) = 
PMR(CDCl3) : d 6.00 (m, IH, C3-«), 5.50 (d, J=10 Hz, 1H,C4-H), 
4,55 (m, Va/2=18 Hz, IH, C6-pH), 0.97 (s, 3H, 
CIO-CH3), 0.68 (s, 3H, CI3-CH3), 0,90 and 0.82 
(other methyl protons). 
Analysis Found : C, 76.44; H, 9,95; N, 6,30 
^28^44^2^2 ^^^"i^®^ • »^ 76,36; H,10.a); N, 6,36>< 
Elution with petroleum ether-ether (20:1) gave the 
product (CLXXII), which was crystallized from ethanol. Yield, 
0,15 g; m.p,135°. 
IR(KBr) : -^ ^^^ 3600-3300 (broad, =N-0H), 3045 (=C-H), 
2220 (C=N), 1690 (C=N), 1260 and 1070 cm""'-
(C-O), 
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PMR(CDCl3) : d 8 ,03 ( b r , s , IH, exchangeable wi n D2O, =NOH), 
6.95 (s, IH, C4-H), 3.45 (m, IH, C7-H), 3.05 
(s, 3H, OCH3), 0o90 (s, 3H, CIO-CH3), 0.67 
(s, 3H, CI3-CH3), 0.80 and 0.70 (other methyl 
protons). 
A n a l y s i s Found : C, 76o55"; H, 10 .10 ; N, 6 .10 
^29^46^2^2 ^®c[uires : C, 7 6 , 6 5 ; H, 1 0 , 1 3 ; N, 6.17>< 
Continued e l u t i o n with pe t ro leum e t h e r - e t h e r (15 :1) 
y i e l d e d product (CLXXI) which was c r y s t a l l i z e d from methanol . 
Y i e l d , 2 . 0 g; m . p . l 0 1 ° . 
MS : m/z 449 (M"*"). 
IR(KBr) : O ^^^ 3680-3140 (b road , =NOH), 3060 (=C-H), 2220 
y max 
(C = N) and 1680 cm~-^  (C=N). 
PMR(CDCl3) : d 8.08 ( s , IH, exchangeable with D2O, =N-OH), 
6.90 (s, IH, C4-H), 3.40 (d-like, J=10 Hz,lH, 
C7-H), 0.90 (s, 3H, 010-0^3), 0.67 (s, 3H, 
013-01.3), 0.80 and 0.75 (other methyl protons). 
A n a l y s i s Found : C, 7 7 . 4 5 ; H, 9o'50; N, 9 ,30 
C29H43N3O r e q u i r e s : C, 7 7 . 5 0 ; H, 9 .58 ; N, 9c35;< 
5 -Cyano-3g ,4p-d ib romo-6g-n i t ro -5a - 'Cho les tane (CLXXIII) 
A s o l u t i o n of compound (CLXX) (0 ,1 g in e t h e r 15 ml) was 
cooled t o 0-5*^C. To t h i s , was added a 10 ml bromine s o l u t i o n in 
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a c e t i c ac id a t 0 ° (2 ml bromine in 8 ml a c e t i c a , j in p o r t i o n s 
du r ing 30 minutes and t h e r e a c t i o n mixture was kept in a r e f r i -
g e r a t o r fo r 3 days when the r e a c t i o n was over . The r e a c t i o n 
mix tu re was then t r e a t e d with a 5yi s o l u t i o n of sodium s u l p h i t e and 
e x t r a c t e d with e t h e r . The e t h e r l a y e r washed succes s ive ly with 
w a t e r , sodium s u l p h i t e s o l u t i o n ( 'y5j<), water and d r i e d over 
anhyd. Na^SO.,, Removal of so lven t on a steam bath provided a s o l i d 
which on c r y s t a l l i z a t i o n from methanol fu rn i shed compound (CLXXIII). 
Y i e l d , 0 .08 g; m .p ,204° . 
IR(KBr) : <) ^^^ 2245 ( C E N ) , 1550, 1385 {UO^) and 620 cm""^  
(C-Br)o 
PMR(CDCl3) : d 5.17 (d, J=2 Hz, IH, C4-aH), 5,00 (m,VVl/2=7 Hz, 
IH, C3-pH), 4 .85 (m, Wl/2=14 Hz, IH, C6-pH), 1.38 
( s , 3H, ClO-CH^), 0 .66 ( s , 3H, CI3-CH3), 0 .80 and 
0 .72 ( o t h e r methyl p r o t o n s ) . 
A n a l y s i s Found : C, 5 5 . 9 1 ; H, 7 . 2 5 ; N, 4.60 
^28^44^2*^2^^2 ^6^"^^®^ : C, 5 6 . 0 0 ; H, 7 . 3 3 ; N, 4.67^c' 
5 -Cyano-6 -ox imino -5a -cho le s t -3 -ene (CLXXIV) 
To a st.irred solution of nitro compound (CLXX) (1 g) in 
ether-methanol (1:1; 30 ml) containing ammonia solution (sp. gr. 
0,91; 20 ml) was added zinc dust (5 g), and the progress of the 
reaction monitored by TLC. During 30 minutes, the reaction was 
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over. Thereafter, the suspension was filtered, filtrate removed 
on a water bath and the oily residue passed over a silica gel 
column to obtain the pure oxime (CLXXIV) (other product in minute 
proportion visualized on TLC plate was not isolated) which was 
crystallized from methanol. Yield, Oo7 g; m,pol42°. 
IR(KBr) : 0)^^^ 3600-3160 (br, NOH), 3020 (=C-H), 2240 
(C~N) and 1650 cm""'- (C=N). 
PMR(CDCl3) : d 8.50 ( s , IH, exchangeable wi th D2O, =NOH), 
6 .00 ( sha rp s , 2H, C3 and C 4 - v i n y l i c p r o t o n s ) , 
3 .40 ( d - l i k e , IH, C7-H), 0»93 ( s , 3H, CIO-CH3), 
0 .67 ( s , 3H, C13~CH3), 0^83 and 0 . 8 0 ( o t h e r 
methyl p r o t o n s ) . 
A n a l y s i s Found : C, 79o20; H, 1 0 . 3 5 ; N, 6 .65 
^28^44^2^ r e q u i r e s : C, 7 9 . 2 5 ; H, 1 0 . 3 7 ; N, 6.60>< 
5-Cyano-5a-choles t -3--en-6~one (CLXXV) 
Oxime (CLXXIV) (0.5 g) was refluxed with hydrobromic 
acid (40j<; 10 ml) and dioxane (25 ml) for 24 hours; when the 
reaction was over. The solvent was then removed under reduced 
pressure and the residue extracted with ether. The ether layer 
was successively washed with water, sodium bicarbonate solution 
{2'/)f v>;ater and dried (anhyd. Na^SO.). Evaporation of the solvent 
on a steam bath and subsequent crystallization from methanol gave 
ketone (CLXXV). Yield, 0.35 g; mo p.98°. 
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IR(KBr) : -\) „ ,^ 3040 (=C-H), 2230 (C = N) and 1725 cm"-"-
(c=o), 
PMR(CDCl3) : d 6,00 (sharp s, 2H, C3 and C4-vinyl ic protons) , 
0.95 ( s , 3H, ClO-CH^), 0,75 ( s , 3H, C13-CH^), 
"~o ""o 
0.85 and 0.80 (other methyl p ro tons ) . 
Analysis Found z C, 82o20; H, 10,42; N, 3,40 
C28H43NO requ i res : C, 82,15; H, 10,51; N, 3,42^< 
5-Cyano-6-aza-B-hoino-5a-cholest-3-eno-[6,7-(5]tetrazole (CLXXVI) 
Compound (CLXXV) (0.2 g) dissolved in benzene (15 ml) 
was treated with an excess of hydrazoic acid (10 ml) and boi;on-
trifluoride etherate (1 ml) as catalyst and allowed to stand at 
room temperature for 24 hours. The solvent was then removed under 
reduced pressure and the residue worked up with chloroform in the 
usual manner. Removal of the solvent and crystallization from 
alcohol afforded cyanotetrazole (CLXXVI). Yield, 0.15 g; m„poll2 , 
IR(KBr) : S) m=>v ^ 045 (=C-H), 2235 (C = N), 1665 (C=C), 1530 
(C=N), 1430 and 1375 cm"*-'- (N=N), 
PMR(CDCl3) I d 6,10 (sharp s, 2H, C3 and C4-vinyl ic pro tons) , 
3,60 ( d i s t , d, J=15 Hz, 2Fi, C7a-^2)» ^ ' ^^ (s,3H, 
CIO-CH3), 0.72 ( s , 3H, 013-0^3), 0,83 and 0.80 
(other methyl p ro tons ) . 
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Analysis Found : C, 75,00j H, 9.64; N, 15.50 
^28^43^ requires : C, 74.83j H, 9o^ 58; N, 15o60?^ 
3,5-Oicyano-'5g--cholest~3~en--6~one (CLXXVII) 
Treatment of dicyano oxime (CLXXI) (.1 g) wi th HBr-
d ioxane as d e s c r i b e d e a r l i e r , fo l lowed by t h e usua l work up, 
p rov ided the d icyanoketone (CLXXVII) which v/as c r y s t a l l i z e d from 
methano l . Y ie ld , 0 . 8 g ; m<,pol32°, 
IR(KBr) : -^^^y. 3075 (=C-H), 2220 (b road , C=N) and 1730 
cm"-"- (C=0). 
PMR(CDCl3) : d 6 .90 ( s , IH, C4-H), 2 .60 ( d - l i k e , 2H, C7-H2)» 
0 .97 ( s , 3H, CIO-CH3), 0 .72 ( s , 3H, 013-013) , 
0 .87 and OoSO ( o t h e r methyl p r o t o n s ) . 
A n a l y s i s Found : C, 8 0 . 2 4 ; H, 9 .58 ; N, 6 .50 
^29^42^2^ r e q u i r e s : C, 8 0 . 1 8 ; H, 9 .67 ; N, 6o45>< 
3 , 5 - D i c y a n o - 6 - a z a - B - h o m o - 5 a - c h o l e s t - 3 - e n o - [ 6 , 7 - d ] t e t r a z o l e 
(CLXXVIII) 
Compound (CLXXVII) (0.5 g) dissolved in benzene (20 ml) 
was treated with an excess of hydrazoic acid (10 ml) and BF3-
etherate (1 ml) in the usual way. The reaction mixture was kept 
at room temperature for 40 hours. Thereafter, the solvent was 
removed under reduced pressure to get an oily residue. The reaction 
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mixture showing contamination of a minor product was chromato-
graphed on a silica gel column. The major product dicyanotetrazole 
(CLXXVIII) eluted with benzene-ether (10:1) was crystallized from 
methanol. Yield, Oo25 g; m,po'153°. 
IR(KBr) : S^„,^ 3080 (=C-H), 2230 (C = N), 1665 (C=C), 1525 
(C=N), 1430 and 1380 cm"-*" (N=N). 
PMR(CDCl3) : d 7.10 (s, IH, C4-4i), 3.48 (dist. d, J=15 Hz, 
2H, C7a-H2)» 0o95 (s, 3H, CIO-CH3), 0.71 (s, 3H, 
CI3-CH2), 0o84 and 0.75 (other methyl protons). 
Analysis Found : C, 73o41; H, 8.94; N, 17.67 
^29^42^6 ^^ ciuires : C, 73.48; H, 8086; N, 17.72;< 
3-Cyano-5-methoxy-5a--cholest-3-en--6-one (CL)CXIX) 
Oxime (CLXXII) (0.05 g), when refluxed with HBr (40-/; 
5 ml) and dioxane (10 ml) for 30 hours, gave upon the usual work 
up, the respective ketone (CLXXIX) which was crystallized from 
methanol. 
IR(KBr) : Sj^,^ 2220 (C=N), 1725 (C=0), 1660 (C=C), 1240 
and 1050 cm""^  (C-0). 
Analysis Found : C, 79.34; H, 10.32; N, 3.11 
^29^45^S ^^ciuires : C, 79.27; H, 10.25; N, 3 ,19 / 
PART THREE 
Steroidal Dicyanoketones 
Discussion 
An attempt to synthesise the steroidal dicyanoketones 
through the oximation deoximation sequence of nitrodicyanides 
could not succeed because the cyano group at C7 get transformed 
during the reaction of nitrodicyanides (CXCVII-CCII) with ammonia 
and zinc dust in methanol (Part-IV), Thus as an alternative, 
bromination-^^"-^^ of cyanoketones (CLXIII-CLXVI) at a-position 
was carried out to obtain 7a-bromocyanoketones (CLXXX-CLXXXIV) 
which on reaction with KCN afforded the stereoselective dicyano-
ketones (CLXXXV-CLXXXVII) whereas the treatment of bromocyano-
ketones (CLXXX-CLXXXIIl) with sodium methoxide has produced 
6a,7a-oxido-6p-methoxy-5-cyano-5a-cholestanes (CLXXXIX-CXCI), 
instead of expected 7-methyl ethers. The reaction of these 
epoxides (CLXXXIX-CXCI) with potassium cyanide provided the same 
dicyanoketones (CLXXXV-CLXXXVII). The reaction mechanism involv-
ing these transformations has also been discussed. 
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Reaction of 3p«'acetoxy-5-cyano-5a-cholestan~6-one (CLXIII) with 
bromine 
Bromination of cyanoketone (CLXIII.) with bromine (in 
excess ) in ace t ic acid was ca r r i ed out a t a temperature (0 -5° ) . 
Upon usual work up and c r y s t a l l i z a t i o n gave a compound, m,p,150°. 
AcO 
Brg/AcOH 
AcO 
(CLXIII) (CLXXX) 
Charac te r i za t ion of the compound, m.p.l50 as 3p--acetoxy~5-cyano-
7a'43romo-5a-cholestan~6-one (CLXXX) 
The compound, m.pol50° showed an ana lys i s for C^QH^^NO^BX 
(M"*", 547, 549). IR spectrum of t h i s conpound exh ib i t ing absorption 
bands a t 2230 ( C E N ) , 1720-1740 (C6-C0, C3-OCOCH3) and 640 cm"^ 
(C-Br) indicated i t to be a bromocyanoketone (CLXXX). I t s PMR 
spectrum showing a one-proton mul t ip l e t with Wl/2=18 Hz a t d 5,20 
for C3-proton ( a x i a l ) , indica ted the A/B r ing junc t ion as t r a n s . 
The a -o r l en t a t i on ©f bromine a t C7 i s a t t r i b u t e d to the doublet 
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appearing at d 4.40 for the C7-^roton having splitting constant, 
J=3 Hz, which clearly indicated the C7-proton as equatorial and 
bromine as axially oriented. Had this proton been axial, the 
doublet for C7-aH should have shown a J value of '^ 10-12 Hz 
(J. slO-12 Hz). A sharp singlet for 3 protons at d 2.03 was due 
to the acetate protons at C3. Methyl signals were seen as singlets 
at d 0,93, 0,87, 0.84 and 0.70. 
Reaction of 3p-hydroxy~5-cyano-5a-cholestan'-6-one (CLXIV) with 
bromine 
The reaction of cyanoketone (CLXIV) with bromine was 
performed in the presence of hydrobromic acid (acetic acid was not 
used)o After the work up of reaction mixture with ether and 
crystallization, a product, m.p.l30° was obtained. 
S"l7 
Br2/HBr 
(CLXIV) (CLXXXI) 
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Characterization of the compound, m.p.l30^ as 30-hydroxy-5-cyano-
7a-br6mo--5a-cholestan-6-one (CLXXXI) 
The compound, m,p,130° gave an analysis for CgoH^^NOgBr 
and showed positive Beilstein test for halogen. Its IR spectrum 
exhibited bands at 3480, 2240, 1725 and 640 cm which are compati-
ble with OH, C = N, C=0 and C-Br frequencies, PMR spectrum display-
ing a one-proton doublet with J=3 Hz resonating at d 4,40 is 
ascribable for C7-proton with p-orientation (i.eo a-bromine), A 
multiplet (Wl/2=20 Hz) for one proton at d 4.10 assignable to 
C3-aH, suggests A/B ring junction as trans, A broad singlet at 
d 3,34 for IH exchangeable with DgO is due to the OH proton. Methyl 
signals were observed at d 0,93, 0.87, 0.85 and 0,70, 
Reaction of 3p-chloro-5-cyano-5a'-cholestan-6-one (CLXV) with 
bromine 
The reaction of cyanoketone (CLXV) with excess bromine 
in acetic acid was effected in a similar manner. After usual work 
up and crystallization, a product, m,p<,145*' was obtained in the 
form of shining crystals. 
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Br„/AcOH 
NC 0 
(CLXXXII) 
Characterization of the coinpoundy m.p.l45 as 3p-chloro-5-cyano-
7a-i)romo-5a-cholestan-6-one (CLXXXII) 
The product, m.p.l45 was analyzed for C2gH.2N0ClBr. Its 
IR spectrum exhibited absorption bands at 2240, 1725, 780 and 660 
cm which are compatible with C^N, C=0, C-Cl and C-Br stretching 
frequencies respectively. Its PMR spectrum showed a doublet 
(J=3 Hz) ascribable for the C7-pH mixed with multiplet for C3-a 
proton at d 4,40 collectively integrating for two protons. This 
signal indicated A/B ring junction as trans because the multiplet 
is having a half band width of 18 Hz, and the doublet with J=3 Hz 
for C7-proton confirms a-orientation of brorodne at C7, Methyl 
signals were observed as singlets at d 0.94, 0.90, 0.80 and 0.70, 
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Reaction of 5~cyano--5a-cholestan-6~one (CLXVI) with bromine 
Reaction of cyanoketone (CLXVI) with bromine in acetic 
acid was carried out at a temperature of 0-5°, After the usual 
work up of the reaction mixture and subsequent crystallization, a 
product, m.p.llO was obtained as shining crystals. 
(CLXVI) 
^8^17 
Br2/AcOH 
Characterization of the compound, m.p.llO as 5-cyano-7a-bromo-
5a-cholestan-6-one (CLXXXIII) 
The product, m,p.llO° was analysed for C2gH..N0Br. 
Positive Beilstein test for halogen indicated the presence of 
bromine. IR spectrum showed absorption bands at 2240, 1730 and 
620 cm which correspond to the C = N, C=0 and C-Br stretching 
frequencies respectively. P^R spectrum of this product exhibit-
ing a doublet with Ji=3 Hz for one proton at d 4.40 suggested the 
: 103 : 
bromine at C7 having a-orientation. Methyl protons were observed 
as singlets at d 0.95, 0.83, 0.80 and 0,70. 
Reaction of 5-cyano--5a"Cholestane-3»6--dione (CLXVII) with bromine 
Bromination in the usual way of 5~cyano-5a-cholestane-
3,6-dione (CLXVII) followed by the usual work up and crystalliza-
tion furnished a product, m,pol56^. 
^ - ^ \ 
98^17 
n 
Br2/Ac0H 
—> 
NC 0 
(CLXVII) (CLXXXIV) 
Characterization of the compound, m.p«156 as 2p,7a-dibromo-5-
cyano-5a--cholestane-3,6-dione (CLXXXIV) 
The compound, m,p.l56° was analysed for C^QH.,W2^^2'' 
-1 Its IR spectrum showed absorption bands at 2235, 1725 and 640 cm 
which are compatible with CHN, C=0 and C-Br stretching frequencies 
respectively. PMR spectrum of this compound exhibiting a doublet 
(J=6 Hz) for one proton at d 5,60 indicated the C2 proton as 
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equatoifial and the bromine as p-oriented, A doublet with J=3 Hz 
for one proton at d 4,45 suggested the p-oriented proton at C7 and 
consequently the bromine to be a-oriented. Methyl protons were 
observed as singlets at d 1,35, 0.90, 0.80 and 0.73. 
Reaction of 3p'-hydroxy-5~cyano~7a"bromo-5g-cholestan-6-'one (CLXXXI) 
with KCN 
3p-Hydroxy-5-cyano-7a-bromo-5a-cholestan-6-one (CLXXXI) 
was subjected to react with potassium cyanide in methanol. After 
the completion of the reaction, the reaction mixture was treated 
with an excess of water and extracted with ether as usual. Removal 
of the solvent and crystallization from methanol furnished a 
product melting at 77 , 
^8^17 
KCN/MeOH ce 
0 
(CLXXXI) (CLXXXV) 
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Characterization of the coHpound, m,p,77 as 3p-hydroxy-5»7P'-di-
cyano~5a-cholestan»6-one (CLXXXV) 
The compound melting at 77 gave an analysis for 
^29^44^2^2 ^^* 452). IR spectrum showed a strong band for C=0 
at comparatively higher frequency (1735 cm ' ) which suggested the 
attachment of cyano group at C7 other absorption bands at 3400 and 
2240 cm were observed for OH and CHN stretching frequencies 
respectively. It was further supported by its PMR spectrum show-
ing a doublet at d 3,90 having J=10 Hz for C7-proton merged with 
multiplet for C3-aH collectively integrating for two protons indi-
cated the a-orientation of C7-proton (i.e. axial) and consequently 
the bromine at this position as equatorial, A broad singlet 
integrating for one proton at d 2.70 (exchangeable with D2O) could 
be assigned to C3-0H proton. Methyl signals were seen at d 0.92, 
0.87, O08O and 0.73. 
3p-Acetoxy-5-cyano-7a-bromo-5a-cholestan-6-one (CLXXX) 
on reaction with KCN, afforded the same 3p-hydroxy-5,7p-dicyano-
5a-cholestan-6-one (CLXXXV). Its formation is not unexpected as 
acetate is hydrolysed to hydroxy group in the product due to the 
alkaline condition of the reaction. 
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Reaction of 3p-hydroxy-5,7p-dicyano-5a"Cholestan'-6~one (CLXXXV) 
with acetic anhydride and pyridine 
To obtain 3p-acetoxy analogue, the hydroxy compound 
(CLXXXV) was treated with acetic anhydride and pyridine. There-
0 
upon, a conpound, m,p,145 was secured. 
^8%7 
Ac20/Py 
AcO , 
(CLXXXVIII) 
Characterization of the compound, m.p.l45 as 3p,6-diacetoxy-5,7-
dicyano-5a-cholest~6-ene (CLXXXVIII) 
The compound, m.p,145 gave an analysis for ^23^48^^4 
(M"^ , 536). It showed absorption bands in its IR spectrum at 1750, 
1730 and 2240 cm"""- for vinylic acetate CO, C3-acetate CO and C=N 
stretching frequencies respectively, A band at 1640 cm" was 
observed for the C=C. PMR spectrum of this product exhibited a 
couple of singlets each integrating for three protons at d 2.40 
i, 
and 2.03 assignable to vinylic acetate protons and C3-acetate 
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proteins. A multiplet (Wl/2=21 Hz) at d 5.20 is ascribable for 
C3-aHo Methyl protons were observed at b 1,05, 0.90, 0.80 and 
0.75. 
Reaction of 3p-chloro~5-cyano-7a-bromo-5a~cholestan-6--one 
(CLXXXII) with KCN 
Similar treatment of bromoketone (CLXXXII) with KCN, 
after usual work up and crystallization gave a product m.p.l70 
^8^17 
KCN/MeOH 
(CLXXXII) (CLXXXVI) 
Characterization of the compound, m.p.l70 as 3p-chloro~5,7p-' 
dicyano-5a^cholestan-6-'One (CLXXXVI) 
The compound, m.p.l70° was analysed for CgftH.^NgOCl. IR 
spectrum of this compound exhibiting bands at 2240, 1735 and 770 
cm" for C=N, C=0 and C-Cl stretching frequencies respectively 
suggested the formation of dicyanoketone. Its PMR spectrum show-
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ing a multiplet (Wl/2=s20 Hz) for one proton at d 4.17 is ascrib-
able to C3-aH. A doublet at d 3.90 with JslO Hz integrating for 
one proton may be assigned to the C7-aH (axial proton). Thus, the 
cyano group at this position is equatorially oriented. Methyl 
signals v»ere observed as singlets at d Oo93, 0,87, 0.81 and 0.71. 
Reaction of 5-cyano-7a"bromo~5a~cholestan-6»one (CLXXXIII) with KCN 
5-Cyano-7a-broino-5a-cholestan-6-one (CLXXXIII) was sub-
jected to reaction with KCN in methanol. After the completion of 
the reaction, it was extracted with ether as usual. Removal of the 
solvent and crystallization from methanol gave a product, melting 
at 98°. 
^8^17 
KCN/MeOH 
0 
(CLXXXIII) (CLXXXVII) 
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Characterization of the compound, m,p«98 as 5,7p~dlcyano--5a» 
cholestan-*6-one (CLXXXVII) 
The compound, m,p,98® was analysed for CggH^^NgO. This 
analysis indicated the formation of dicyanoketone. IR spectra 
showing the enhanced C=0 frequency (1735 cm" ) of absorption 
further substantiated the above consideration. In its PMR spect-
rum a doublet having J=10 Hz for one proton at d 3o90 suggested 
the C7-proton as axial (a-oriented) and the cyano group as 
p-oriented. The methyl protons appeared as singlets at d Oo90, 
0o85, 0.82 and 0.70. 
Reaction of 3p-hydroxy-5-cyano-7a-^romo-5a-cholestan-6-one 
(CLXXXI) with sodium methoxide 
3p-Hydroxy-5-cyano-7a-bromo-5a-chGlestan-6-one (CLXXXI) 
on treatment with sodium methoxide at room temperature, after 
usual worlc up and crystallization yielded a product, m.p.l46 . 
^8^17 
(CLXXXI) (CLX3CXIX) (CLXXXV) 
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Characterization of the conpoundy in.p.l46° as Sg-hydroxy-S-cyano-
6p~methoxy-'6a»7a-oxldo-5g"Cholestane(CLXXXIX) 
The product, m,p,146° gave an analysis for C^nH^yNO^ 
(M"*", 457), Its IR spectrum gave absorption bands at 3450, 2245, 
1240 and 1040 cm which correspond to 0-H, C = N and C-0 stretch-
ing frequencies respectively, PMR spectrum showed a multiplet at 
d 4,20 (Wl/2=21 Hz) for the C3-aH and a doublet (J=3 Hz) at d 3.40 
integrating for one proton is assignable to C7-pH, which indicates 
that the epoxy group is a-oriented, A sharp singlet for 3 protons 
at d 3,23 appeared for methoxy protons. Methyl signals were 
observed as singlets at d 1.08, 0.92, 0.83 and 0,70. 
3p-Acetoxy-5-cyano-7a-bromo-5a-cholestan-6-one (CLXXX) 
on reaction with sodium methoxide also gave the 3p-hydroxy-5-
cyano-6p-methoxy-6a,7a-oxido-5a-cholestane (CLXXXIX) due to the 
alkaline condition of the reaction, 
3p-4iydroxy-5-cyano-6p-methoxy-6a,7a-oxido-5a-cholestane. 
(CLXXXIX) when subjected to react with KCN, afforded a product 
which was found to be identical with 3p-hydroxy-5,73-dicyano-5a-
cholestan-6-one (CLXXXV) in all respects (m,p,, m.m.p., Co-TLC, 
IR, PMR). 
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Reaction of 3P"Chloro-5-cyanO'-7a»bromo~5a-cholestan-6~one 
(CLXXXII) with sodium methoxlde 
Treatment of bromoketone (CLXXXII) with sodium methbxide 
in a s imi lar manner, a f te r usual work up and c r y s t a l l i z a t i o n gave 
a confound, m.p,137 . 
^8"l7 
(CLXXXII) (CXC) (CLXXXVI) 
Characterization of the compound, m.p«137 as 3p~chloro-5~cyano-
6p~methoxy~6a,7a-oxido~5a-'Cholestane (CXC) 
The compound, m.p,137° giving an analysis for C2QH4^N02C1 
showed in its IR spectrum absorption bands at 2245, 1250, 1040 and 
760 cm for C=N, C-0 and C-Cl groups respectively. PMR spectrum 
of this product displayed a multiplet at d 4.40 for one proton 
(C3-aH). A doublet with J=3 Hz for one proton at d 3.45 could be 
assigned to C7-pH (suggesting the epoxide as a). A three proton 
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sharp singlet at d 3o20 is due to methoxy group as axial. Methyl 
signals were seen as singlet at b 1,08, 0,92, 0,80 nd 0.70. 
The epoxide (CXC) on reaction with KCN in methanol gave 
a product, identical with 3p-chloro-5,7p-dicyano-5a-cholestan-6-
one (CLXXXVI) in all respects. 
Reaction of 5~cyano~7a-bromo-5a-cholestan-6-one (CLXXXIII) with 
sodium methoxide 
5-Cyano-7a-bromo-5a-cholestan-6-one (CLXXXIII) was reac-
ted with sodium methoxide at room temperature. After the reaction 
was over, the reaction mixture was extracted with ether and the 
ether layer washed with water, dried and crystallized from ethanol 
to yield a product, m.p.l40 , as shining needle like crystals. 
^8^17 
(CLXXXIII) (CXCI) (CLXXXVII) 
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Characterization of the confound, m.p,140° as S-cyano-Sp-methoxy-
6a,7a-oxldo~5a~cholestane (CXCI) 
The compound, m.p,140° was analysed for C' QH^^NO^. It 
displayed bands in its IR spectrum at 2240, 1230 and 1030 cm 
which are compatible with CsN and C-0 stretching frequencies. PMR 
spectrum of this product exhibited a singlet for three protons at 
d 3e20 ascribable for O-CH^ protons. A doublet with J=3 Hz integ-
rating for one proton at d 3.40 suggested the C7-proton as p-
oriented and thus, the epoxide as axial. Methyl signals were 
observed as singlets at d 1.13, 0.90, 0.83 and 0.70. 
The epoxide (CXCI) on treatment with potassium cyanide 
gave 5,7p-dicyano-5a-cholestan-6-one (CLXXXVII). 
The substitution of bromine by cyanide ion in bromo-
ketones (CLXXXI-CLXXXIII) and the formation of dicyanoketones 
(CLXXXV-CLXXXVII) can be shown as given below. 
-Br R ^ \ x ' i % ^ ( 
(CLXXXI-CLXXXIII) (CLXXXV-CLXXXVII) 
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The formation of epoxides (CLXXXIX-CXCI} from a-4)romo-
ketones(CLXXXI^LXXXIII) is not unusual^ ^^ '"^ *^^ . The formation of 
these epoxy methyl ethers by sodium methoxide has been rationali-
zed below. 
R 
(CLXXXI-CLXXXIII) 
(B) 
NaOCH, 
isomerization 
-Br 
(CLXXXIX-CXCI) 
The above proposed mechanisms highlight two points: 
(a) Unlike the nucleophilic substitution at the saturated C7 
giving CT-^ cyano derivative, methoxide undergoes nucleophilic 
addition at C6-(X). 
(b) The oxanion as in (B) attacks 07 stereospecifically to effect 
elimination pf bromide in £« way^ The oxanion and bromine 
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both being syn-periplaner (equatorial) provide necessary 
condition for syn-elimination. The epimerization of 7a-bromo 
to its p- form is a must to yield a-epoxide. The explanation 
for the contrasting behaviour of the two (CN" and "OCH-) is 
in the fact that the cyanide being a stronger nucleophile 
substitutes bromine by attacking from the back side just in 
one stroke. But, "bCHo* in the first instance, permits the 
isomerization of a-Jbromo to its p-analogue through enoliza-
tion and then attacks C=0 from the front side to yield 7a-
epoxide. Moreover, a reason for the difference in the 
reaction trend may be the more basic methoxide ion which 
facilitate, enolization unlike the less basic cyanide ion. 
The reaction of the epoxy derivatives (CLXXXIX-CXCI) 
with potassium cyanide under similar reaction conditions provide 
the dicyanocholestanes (CLXXXV-CLXXXVII). This transformation 
can be illustrated by the following way. 
_ OCH, 
CN K" R -sJv^ 
(CLXXXIX-CXCI) (CLXXXV-CLXXXVII) 
Experimental 
Reaction of 3p-'acetoxy5~cyano-5g-cholestan~6~one (CLXIII) with 
bromine; Sp-acetoxy-S-cyano^Tg-bromo-Sg-cholestan-S-one (CLXXX) 
To a solution of substrate (CLXIII) (2 g) in ether 
(30 ml) was added a solution of bromine (5 mlj d, 3,1) in acetic 
acid (5 ml) at 0°C, The reaction mixture kept in a refrigerator 
for 48 hr by which time the reaction was over. At the completion 
of the reaction, the reaction mixture was poured into water and 
extracted with ether, the ether layer washed successively with 
sodium sulphite, water, sodium bicarbonate solution (-^ 5j<), water 
and dried over anhydrous sodium sulphate. Removal of the solvent 
on a steam bath provided an oily residue which on crystallization 
from methanol afforded bromoketone (CLXXX)o Yield, 1,7 gj m.p, 
150°. 
MS I m/z 547, 549,- 1:1 (M"*"). 
0 
IR(KBr) : -S)^^^^ 2230 ( C s N ) , 1720-1740 (C6-C=0, O-C-CH3), 
and 640 cm (C-Br). 
PMR(CDCl3) : d 5.20 (m, Wl/2=18 Hz, IH, C3-aH)j 4o40 (d,J=3 Hz, 
IH, C7-pH)j 2.03 (s, 3H, C3-acetate protons)j 0.93 
t 117 : 
(s, 3H, ClO-CHg); 0,70 (s, 3H, ClS-CHg); 0.87 and 
0,84 (other methyl protons). 
Analysis Found : C, 65.62j H, 8,46; N, 2.48 
^30^46^3^^ requires : C, 65.69; H, 8.39j N, 2.55j<. 
Reaction of 3p~hydroxy-5"Cyano-5a-cholestan-6~one (CLXIV) with 
bromine: 3p--hydroxy-5-cyano~7a'43romo~5a"Cholestan-6-one (CLXXXI) 
To a solution of substrate (CLXIV) (2 g) in ether (30 ml) 
cooled to 0 C, was added bromine (5 ml; d, 3,1) mixed with HBr 
(2 Hil) during half an hour and the reaction mixture was kept in a 
refrigerator for 48 hr, when the reaction conpleted. The reaction 
mixture was then poured into water and extracted with ether. Ether 
layer was washed with sodium sulphite, water, sodium bicarbonate 
solution (^ 5><) and water, respectively and dried (anhyd. Na2S0^). 
Removal of the solvent on a water bath and crystallization from 
methanol gave the product (CLXXXI), Yield, 1.5 g; m.p.l30 , 
IR(KBr) : :^ j^ 3j^  3480 (br, OH), 2240 ( C E N ) , 1725 (CHO) and 
640 cm"^ (C-Br), 
PMR(CDCl3) : d 4.40 (d, J=3 Hz, IH, C7-3H); 4.10 (m, Wl/2=20 Hz, 
IH, C3-aH), 3.34 ( b r , s , IH, exchangeable with DgO, 
C3-0H); 0.93 ( s , 3H, CIO-CH3); 0 .70 ( s , 3H, 013 -
CH3); 0,85 and 0,87 (other methyl p ro ton ) . 
t 1 1 8 t 
Analysis Found : C, 66o33> H, 8,75j N, 2,67 
CggH^^NOgBr requires : C, 66.40; H, 8o"69j N, 2.76A 
Reaction of 3p~chloro-5-cyanQ-'5g-cholestan-6--one (CLXV) with 
bromine: 3p-chloro-.5~cyano~7g-bromo~5g~cholestan"6"one (CLXXXII) 
A solution of cyanoketone (CLXV) (2 g) in ether (20 ml) 
was cooled to 0°, To this solution, was added cold solution of 
bromine in acetic acid (10 ml, Isl) slowly. The reaction mixture 
was then kept in a refrigerator for 36 hr (progress of the reaction 
monitored through TLC). Thereafter, the reaction mixture was mixed 
with excess water and aqueous solution of sodium sulphite (10j<, 
50 nil) to eliminate excess bromine. The solution was extracted 
with ether, repeatedly washed with water and dried over anhydrous 
sodium sulphate. Removal of the solvent and subsequent crystalli-
zation from methanol afforded the product (CLXXXII) as shining 
crystals. Yield, 1,7 gj m,p.l45 , 
IR(KBr) : S)».« 2240 (CHN), 1725 (C=0), 780 (C-Cl) and 660 
y max 
cm""^  (C-Br). 
PMR(CDCl3) : d 4,40 (d, J=3 Hz, merged with mu l t i p l e t 
Wl/2=18 Hz, 2H, C7-PH and C3-aH)} 0.94 
(s, 3H, ClO-CHg); 0.70 (s, 3H, CI3-CH3), 0,90 
and 0.80 (other methyl protons). 
Analysis Found : C, 64 .01 ; H, 8.27j N, 2.60 
C28H43N0ClBr r equ i res : C, 64,06j H, 8.20; N, 2.67)<. 
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Reaction of 5-cyano~5a~cholestan'-6-oii^ e (CLXVI) with feromine; 
5-cyano-7a-4)romo-'5a~cholestan-6~one (CLXXXIII) 
A solution of cyanoketone (CLXVI) (2 g) in ether was 
cooled to O*', To this, was added bromine in acetic acid (10 ml, 
1:1) dropwise and the reaction mixture was then kept in a refri-
gerator (progress of the reaction monitored by TLC). After 36 hr 
the reaction was over. Thereafter, the reaction mixture was mixed 
with an aqueous solution of sodium sulphite (Na^SO-) to eliminate 
excess bromine from the ether layer. It was then extracted with 
ether, washed successively with water, sodium bicarbonate solution 
(^5><), water and dried over sodium sulphate anhydrous. Removal of 
the solvent and crystallization from methanol afforded the product 
as shining pure crystals. Yield, lo8 g; m.p.llO°. 
IR(KBr) : <^^^^ 2240 (C=N), 1730 (C=0) and 620 cm"""- (C-Br). 
PMR(CXl3) : d 4.40 (d, J=3 Hz, IH, C7-pH){ Oo95 (s, 3H, CIO-
CH3)j 0.70 ( s , 3H, CI3-CH3); 0 .83 and 0.80 (other 
methyl p ro tons ) . 
Analysis Found : C, 68.51} H, 8,92; N, 2.78 
C2gH.,N0Br r equ i r e s i C, 68,57} H, 8,97} N, 2,85?<o 
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Reaction of 5-cyano--5a~cholestane~3,6~dlone (CLXVII) with bromlnet 
2p,7a-dlbromo~5~cyano-5a-cholestane--3,6'-dlone (CLXXXIV) 
Treatment of 5-cyano-5a-cholestane-3,6-dione (CLXVII) 
(2 g) dissolved in ether (30 ml) with bromine and acetic acid 
(20 ml, 1:1) was carried out in a similar way. The usual work up 
of the reaction mixture and subsequent crystallization afforded 
product (CLXXXIV). Yield, 1,4 g; m.p.l56°. 
IR(KBr) : ^^ ^^ ^^  2235 (CEN), 1725 (C3-C0 and C6-C0) and 
640 cm"-'- (C-Br)o 
PMft(CDCl3) : d 5.60 (d, J=6 Hz, IH, C2-aH)j 4.45 (d, J=3 Hz, 
IH, C7-pH); 1,35 (s, 3H, ClO-CHg); 0.73 (s, 3H, 
C13-CH2)j 0.90 and 0.80 (other methyl protons). 
Analysis Found : C, 57.70; H, 7,11} N, 2.35 
^28^41^2^^2 ^®^"^^6S : C, 57.63; H, 7.03; N, 2.40><. 
Reaction of 3p~hydroxy-5-cyano"7a-bromo-'5a-cholestan-6~one 
(CLXXXI) with KCNt 3p-hydroxy»5,7p->dicyanO"5g-cholestan-6~ 
one (CLXXXV) 
To a solution of 3p-hydroxy-5-cyano-7a-bromo-5a-chole-
stan-6-one (CLXXXI) (2 g) in ether-methanol mixture (50 ml, 1:1), 
potassium cyanide (5 g), was added. The reaction mixture was 
allowed to stand at room temperature for 2 hr by which time the 
reaction was over (progress of the reaction monitored through TLC). 
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Thereafter the above solution was poured into large amount of 
water and extracted with ether. The ether layer was washed 
repeatedly with watei^  and dried over anhyd, NagSO^. Removal of 
the solvent and subsequent crystallization from methanol afforded 
the dicyanoketone (CLXXXV). Yield, 1,6 g; m.p.77°. 
MS : m/z 452 (M"^). 
IR(KBr) : -^^^^^ 3400 (br, OH)j 2240 (C=N) and 1735 cm"^ 
(C=0). 
PMR(CDClo) : d 3,90 (d, J=10 Hz, merged with a multiplet 
Wl/2=18 Hz, 2H, C7-aH and C3-aH respectively); 
2.70 (broad s, IH, exchangeable with DgO C3-0H)j 
Oa92 (s, 3H, C10-CH3){ 0.73 (s, 3H, CI3-CH3); 
O08O and 0.87 (other methyl protons). 
Analysis Found : C, 77,08j H, 9,77; N, 6,22 
^29^44^2^2 ®^<5uires : C, 76.99; H, 9.73; N, 6.19>i. 
Reaction of 3p-acetoxy~5--cyano-'7a-j&romO"5a-cholestan-6-one 
(CLXXX) with KCNt 3p-hydroxy-5,7p~dicyano-5a-'Cholestan-6-'One 
(CLXXXV) 
Conpound (CLXXX) (1 g) dissolved in ether-methanol 
mixture (25 ml; 111) was treated with KCN(3 g)for 3 hours and the 
reaction mixture was then poured into water and extracted with 
ether in a usual way. Residue obtained after the evaporation of 
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the solvent was crystallized from methanol to gave the product 
(CLXXXV). Yield, 0.6 gi m.p.77°. 
Acetylation of 3p-'hydroxy-5»7p-dicyanO"5a-cholestan~6-one (CLXXXV) 
with acetic anhydride and pyridine: 3P,6"dlacetoxy~5,7~dicyano->5a-
cholest~6-ene (CLXXXVIII) 
3p-Hydroxy-5,7p-dicyano-5a-cholest-6-one (CLXXXV) (1 g), 
acetic anhydride (10 ml) and pyridine (10 ml) were refluxed on a 
heating mantel for two hours, and extracted with ether. The ether 
layer was washed repeatedly with sodium bicarbonate solution 
( ^^'A)t water and dried over anhydrous sodium sulphate and filtered, 
Filtrate was evaporated on a steam bath to give an oily residue 
which was crystallized from methanol to yield the diacetate 
(CLXXXVIII). Yield, 0.7 g; m.p.l45°. 
MS : m/z 536 (M"*"). 
IR(KBr) : <) ^ ax ^"^^ (C = N), 1750, 1730 (C6-acetate C=^ and 
C3-acetate C=0) and 1640 cm" (C=C), 
PMR(CDCl3) : d 5.20 (m, Wl/2=21 Hz, C3-aH)j 2.40 (s, 3H, C6-
OCOCH3); 2,03 (s, 3H, C3-0C0CH3)j 1.05 (s, 3H, 
CIO-CH3), 0.75 (s, 3H, CI3-CH3), 0.90 and 0.80 
(remaining methyl protons). 
Analysis Found : C, 73,80; H, 9.01; N, 5.18 
^33^48^2^4 ^ e<?"^ ®^s • »^ 73<,88; H, 8.95; N, 5,22j^. 
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Reaction of 3p~chlcro-5~cyano--7a-broino-5a-cholestan-6"One (CLXXXII) 
with KCNt 3p-chloro-5,7p-dicyano-5a»cholestan-6-one (CLXXXVI) 
3p-Chloro-5-cyano-7a-*romo-5a-cholestan-6-one (CLXXXII) 
(2 g) was dissolved in ether-methanol mixture (50 ml; 1:1), To 
this solution was added potassium cyanide (2 g) and the reaction 
mixture kept for two hours (TLC). Then, the reaction mixture was 
mixed with a large excess of water and extracted with ether in the 
usual manner. Removal of the solvent on a water bath and crystalli-
zation from methanol gave the product (CLXXXVI) as needle shaped 
crystals. Yield, 1,5 g; mop,170°o 
IR(KBr) : ~^^^^ 2240 (C = N), 1735 (C=0) and 770 cm"-*- (C-Cl), 
Pm(CDCl3) : d 4ol7 (m, Wl/2=20 Hz, IH, C3-aH) ,• 3,90 (d,J=10 Hz, 
IH, C7-aH)j 0,93 (s, 3H, C10-CH3),- 0,71 (s, 3H, 
C13-CHo)| 0,87 and 0.81 (other methyl protons). 
Analysis Found : C, 73.85j H, 9ol9; N, 5.90 
C29H43N2OCI requires : C, 73.96; H, 9,13; N, 5,95><. 
Reaction of 5-'Cyano--7a-bromo--5a-cholestan-'6-one (CLXXXIII) with 
KCNt 5,7p-dicyano-.5g-cholestan~6-»one (CLXXXVII) 
5-Cyano-7a-bromo-5a-cholestan-6-one (CLXXXIII) (2 g) 
dissolved in ether-methanol mixture (50 ml; 1:1) was poured over 
potassium cyanide (2 g) and the reaction mixture kept at room 
tenperature for one hour by which time the reaction was over (TLC)o 
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The reaction mixture was then mixed with large amount of water and 
extracted with ether. The ether layer was washed repeatedly with 
water, dried over anhydrous sodium sulphate and filtered. The 
filtrate was removed on a steam bath and crystallized from methanol 
to furnish the product (CLXXXVII). Yield, 1.5 g; m.p.98^. 
IR(KBr) : S)„^^ 2240 (C=N) and 1735 cm"-'- (C=0). 
PMRCCDCI^) : d 3.90 (d, J=10 Hz, IH, C7-aH)j 0.90 (s, 3H, ClO-
CH3); 0.70 (s, 3H, C13-CH3){ 0.85 and 0.82 (other 
methyl protons),, 
Analysis Found : C, 79.73; H, 10,16; N, 6.37 
C29H44N2O requires : C, 79.81; H, 10.09; N, 6.42>< 
Reaction of 3p--hydroxy-5-cyano--7a-'bromo--5a-cholestan-6-one (CLXXXI) 
with sodium methoxide: 3p-hydroxy-5~cyano-6p-methoxy-'6a,7a-oxido-
5g-cholestane (CLXXXIX) 
Coirpound (CLXXXI) (1 g) was added to sodium methoxide 
(5'/., 50 ml) under anhydrous conditions and the reaction mixture was 
kept at room temperature for half an hour (progress of the reaction 
checked through TLC) and then mixed with water, and extracted with 
ether. The ether layer was washed again with water and dried over 
anhydrous sodium sulphate. Removal of the solvent and crystalliza-
tion from methanol gave the product (CLXXXIX) as shining crystals. 
Yield, 0.7 g; m.p.l46°. 
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MS : m/z 457 (M"*"). 
IR(KBr) : -^ j^^g^,^ 3450 (br, 0-H), 2245 (C=N), 1240 and 1040 
cm"-'- (C-O). 
PMR(CDCl3) : d 4 .20 (m, Wl/2=21 Hz, IH, C3-aH)j 3 .40 ( b r , s , IH, 
C7-pH)j 3 .23 ( s , 3H, C6-OCH3); 1,08 ( s , 3H, ClO-
CH3); 0 .70 ( s , 3H, C13-CH3)j 0 . 8 3 and 0 . 9 2 ( o t h e r 
methyl p r o t o n s ) . 
A n a l y s i s Found : C, 76 .20 j H, 1 0 , 3 3 ; N, 3.10 
C29H47NO3 r e q u i r e s : C, 7 6 . 1 5 ; H, 1 0 . 2 8 ; N, 3.06><. 
R e a c t i o n of 3p~hydroxy--5-cyano-6p~methoxy-6g,7g-oxido-5g~cholestane 
(CLXXXIX) wi th KCN; 3p -hydroxy-5 ,7p~d icyano-5g -cho le s t an -6 -one 
(CLXXXV) 
To a s o l u t i o n of compound (CLXXXIX) ( 0 . 5 g) in e t h e r -
methanol mix ture (20 ml, 1:1) v;as added p o t a s s i u m ' c y a n i d e (1 g) 
and al lowed t o s tand a t room t empera tu r e for ha l f an hour by which 
t ime the r e a c t i o n was over (checked through TLC). The r e a c t i o n 
mix ture was poured in water and e x t r a c t e d with e t h e r . The e t h e r 
l a y e r was washed s u c c e s s i v e l y w i t h water and d r i e d over anhydrous 
sodium s u l p h a t e . Removal of t h e s o l v e n t on a wate r b a t h and 
c r y s t a l l i z a t i o n from methanol gave 3 p - h y d r o x y - 5 , 7 p - d i c y a n o - 5 a -
c h o l e s t a n - 6 - o n e (CLXXXV). Y i e l d , 0 , 3 g; m , p . 7 7 ° . 
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Reaction of 3p~chlorO"5-cyano-7a~bromo-5g-cholestan--6~one (CLXXXII) 
with sodium methoxlde: Sp-chloro-S-cyano-dp-methoxy-SgyTq-oxldo-Sa-
cholestane (CXC) 
Treatment of 3p-chloro-7a-bromo-5-cyano-5a-cholestan-6-
one (CLXXXII) (1 g) with sodium methoxlde (5'/*, 50 ml) In an I d e n t i -
ca l way a f te r usual work up and c r y s t a l l i z a t i o n provided the desired 
product (CXC). Yield, 0.6 g; m.p . l37° . 
IR(KBr) : "^^^^ 2245 (C = N), 1250, 1040 (C-0) and 760 cm"-"" 
(C-Cl)o 
PMR(CDCl3) : d 4.40 (m, Wl/2=22 Hz, IH, C3-aH){ 3.45 (d, J=3 Hz, 
IH, C7-PH); 3.20 ( s , 3H, C6-OCH3); 1.08 ( s , 3H, 
C10-CH3)j 0.70 ( s , 3H, CIS-CH^); 0.80 and 0.92 
(other methyl p ro tons ) . 
Analysis Found : C, 73 .11 ; H, 9,72; N, 2.88 
^29"46^2^-'- req^i^es : C, 73.19; H, 9.67; H, 2.94><. 
Reaction of 3p-chloro-5-cyano~6P"methoxy-6a,7a-oxldo~5a-cholestane 
(CXC) with KCN: 3p-chloro-5,7p-dicyano-5a-cholestan-6~one (CLXXXVI) 
The reac t ion of compound (CXC) (0.5 g) in methanol e ther 
mixture (20 ml, 1:1) with KCN in a s imi lar way, a f t e r usual work 
up with e ther and c r y s t a l l i z a t i o n from methanol furnished compound 
(CLXXXVI). Yield, 0 .3 g; m.p . l70° . 
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R e a c t i o n of 5-cyano~7a-43roino~5a~cholestan--6--one (CLXXXIII) wi th 
sodium methoxide: 5--cyano'-6pHfnethoxy~6a,7g-oxido-5a-cholestane 
(CXCI) 
7a -Bromo-5-cyano-5a-cho les tan-6-one (CLXXXIII) (1 g) was 
added t o sodium methoxide (5>i, 50 ml) and t h e r e a c t i o n mixture kep t 
a t room t empera tu re fo r 15 minutes by which t ime the r e a c t i o n was 
ove r . At t h i s , t h e c o n t e n t s were poured i n t o water and e x t r a c t e d 
wi th e t h e r . The e t h e r l a y e r washed wi th water d r i e d over anhydrous 
sodium su lpha t e and f i l t e r e d . The f i l t r a t e was removed on a steam 
b a t h and t h e r e s i d u e on c r y s t a l l i z a t i o n from methanol gave produc t 
(CXCI). Y i e l d , 0 . 8 g; m . p . l 4 0 ° . 
IR(KBr) : <)^ay^ 2240 ( C H N ) , 1230 and 1030 cm""'- ( C - 0 ) . 
PMR(CDCl3) : d 3.40 (d, J=3 Hz, IH, C7-pH); 3 .20 ( s , 3H, C6-
OCH3); l o l 3 ( s , 3H, CIO-CH3); 0 . 7 0 ( s , 3H, CIS-^H^); 
0 . 8 3 and 0 .90 ( o t h e r methyl p r o t o n s ) . 
A n a l y s i s Found : C, 78o87; H, 10 .58 ; M, 3 .13 
C29H47NO2 r e q u i r e s : C, 7 8 . 9 1 ; H, 1 0 . 6 5 ; N, 3ol7^<. 
Reac t i on of 5- 'Cyano-6p-methoxy-6a,7g-oxido-5g- 'Cholestane (CXCI) 
w i th KCN; 5 ,7p-dicyano-5a-choles tan~6- 'One (CLXXXVII) 
Compound ( CXCI ) ( 0 . 5 g) d i s s o l v e d i n methanol e t h e r 
mix ture (20 ml, 1:1) was t r e a t e d wi th KCN a t room t empera tu re fo r 
ha l f an hour (comple t ion of the r e a c t i o n checked th rough TLC). Then 
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the reaction mixture was poured into water and extracted with 
ether. The ether layer was washed repeatedly with water and dried 
over anhydrous Na-SO., Removal of the solvent and crystallization 
of the residue from methanol gave the product (CLXXXVII). Yield, 
0.3 g; m.p.98°. 
PART FOUR 
Steroidal Nitrodicyanides 
Discussion 
With continuing studies on the synthesis of cyanoste-
roids, 7-4Dromo-6-nitrocholest-5-enes (CXCII-CXCVI)-'-^ ® obtained 
by the allylic bromination of the corresponding nitroolefins 
were treated with KCN to obtain steroidal nitrodicyanides 
(CXCVII-CCI). The stereoselective replacement of bromine by 
•cyanide ion at C7 has been achieved only by treating bromo comp-
ounds (CXCII-CXCVI) with a mild alkaline potassium cyanide solu-
tion at '•^  10 pH, without which this quantitative synthesis is 
not achieved (KCN solution in methanol being highly alkaline, 
changes the desired product). The nitrodicyanide (CXCVIII) was 
treated with Jones reagent to get its 3-oxo analogue (CCII). The 
synthesis of 5,7-dicyanocholestan-6-ones (CLXXXV-CLXXVII) through 
the oximation and deoximation sequence of nitrodicyanides(CXCVII-
CCII) was attempted using NH^-Zn-MeOH reagent system for the 
preparation of dicyanoketones. But contrary to our expectation, 
the reaction of nitrodicyanides (CXCVII-CCII) with NH^-Zn-MeOH 
afforded products (CCIII-CCVII) in which nitro group remained 
unaffected, whereas, the cyanide at C7 was transformed into amide. 
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Zn-NH^-MeOH 
R 
(CXCII) 
(CXCIII) 
(GXCIV) 
(cxcv) 
OAc 
OH 
CI 
H 
(CXCVII) 
CXCVIII) 
(CXCIX) 
(cc) 
CN 
R 
OAc 
OH 
CI 
H 
-NH, 
(CCIII) 
(CCIV) 
(CCV) 
(CCVI) 
OAc 
OH 
CI 
H 
Br m^ 
KCN 
NH^ -Zn-f/ieOH 
^ (CCVI) 
CN 
Br^C N=0. 
(CXCVI) (cci) 
(CXCVIII) Jone's 
oxidation 0 
r r r NH^-Zn-WeOH 
NO, 
O-NH. 
(CCII) (CCVII) 
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Reaction of 3p--acetoxy~7a-bromo--6-nitrocholest~5-ene (CXCII) with 
s l i g h t l y a lka l ine KCN solut ion 
The r eac t ion of 3p-acetoxy-7a-bromo-6-ni t rocholes t -5-
ene (CXCII) with KCN was car r ied out by adding a s l i g h t l y a lka l ine 
so lu t ion (/-^lO pH) of potassium cyanide in to a so lu t ion of subs t -
r a t e in ether-methanol mixture. After the completion of r eac t ion , 
the reac t ion mixture was poured in to la rge amount of water and 
ext rac ted with e the r . The usual work up and c r y s t a l l i z a t i o n from 
methanol gave a product, m,p,268°. 
AcO 
(CXCII) 
KCN 
('-'10 pH) AcO 
(CXCVII) 
Charac te r iza t ion of the compound, m.p,268 as 33-acetoxy-5,7a:-
dicyano-6g-ni t ro-5g-cholestane (CXCVII) 
The compound, m.p.268°, showed ana lys is for Cgj^ H.yN^O^ 
(M"*", 525) which indicated the formation of dicyano de r iva t ive 
(CXCVII). I t s IR spectrum exhibi ted absorption bands, a t 2250, 
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1725 and 1565, 1370 cm'-^  corresponding to C=N, C=£) and NO2 
stretching frequencies respectively, PMR spectrum of this product 
exhibiting a multiplet (Wl/2=18 Hz) for one proton at d 5,20 
(C3-aH) suggested trans-orientation of A and B rings, A doublet 
(J=5 Hz) integrating for one proton at d 4.75 could be assigned 
to C6-pH (assuming trans diaxial addition of HCN to C=C of nitro-
olefin and proton at C6 as axial » , The a-nitro group 
(equatorically oriented and C6-proton as axial) at C6 is prefered 
over its p-analogue because in the latter case 1,3-diaxial inter-
action between ClO-methyl and C6-p-nitro would be unfavourable. 
Another multiplet integrating for one proton at d 3,71 with J=9 
Hz, indicates proton at C7 as equatorial, A sharp singlet integ-
rating for 3 protons at d 2,02 was due to the acetate protons. 
Methyl signals were observed as singletsat d 1,13, 0,91, 0,81 and 
0,70. 
Reaction of 3g-hydroxy-7a-bromo-6-nitrochoIest-5-ene (CXCIII) with 
slightly alkaline KCN solution 
Treatment of substrate (CXCIII) v;ith potassium cyanide 
in the similar way after usual work up and crystallization 
afforded a compound, m,p,225°. 
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^8"l7 
(CXCIII) 
KCN 
(CXCVIII) 
C h a r a c t e r i z a t i o n of the p roduc t , m.p.225 as 3 p - h y d r o x y - 5 , 7 a - d i -
c y a n o - 6 a - n i t r o - 5 a - c h o l e s t a n e (CXCVIII) 
The compound, m,p.225 gave an a n a l y s i s f o r C2QH4CN2O2. 
I t s IR spectrum d i s p l a y e d bands a t 3450 (OH), 2245 (C =N) and 1560, 
1370 cm" (-NO2). PMR spectrum of t h i s compound showed a m u l t i -
p l e t wi th Wl/2=18 Hz a t d 4 .01 i n t e g r a t i n g fo r one p r o t o n fo r t h e 
C3-aH. A one p ro ton double t w i th J=5 Hz a t d 4 . 7 2 i s a s c r i b a b l e 
t o C6-PH. Another m u l t i p l e t a t d 3.80 wi th Wl/2=9 Hz may be 
a s s igned t o the C7-p p r o t o n . A broad s i g n a l a t d 3 .21 for IH found 
exchangeable wi th D2O was due to C3-0H. Methyl s i g n a l s appeared a t 
d 1 .08 , 0 . 9 1 , 0 .85 and 0 . 7 2 . 
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J o n e ' s oxidation of 3p--hydroxy-5,7a-c[icyano-6a-nitro-5a~cholestane 
(CXCVIII) 
3p-Hydroxy-5,7a-dicyano-6a-nitro-5a-cholestane (CXCVIII) 
(1 g) was t r ea ted with Jone ' s reagent a t 0° for one hour. After 
usual work up of the r eac t i on mixture and c r y s t a l l i z a t i o n gave a 
product , mop.245°. 
CgH^7 
Jone ' s oxidat ion 
(CXCVIII) 
r r r 
NC 
NO, 
(ecu) 
Charac te r iza t ion of the compound, m.p«245 as 5,7g-dicyano-6a-
ni t ro-Sg-choIestan-S-one (CCII) 
The compound, ra,p.245°, gave an ana lys i s for C^gH^^N^O^, 
I t s IR spectrum displayed a c h a r a c t e r i s t i c carbonyl absorption 
band at 1710 cm . Other bands seen at 2240 and 1565 cm"-'- were due 
to C5N and NO2 functional groups. PMR spectrum of t h i s compound 
showed C6-proton (ax ia l ) as a doublet (J=5 Hz) a t d 4.70 and C7-pH 
(equa to r i a l ) as a mul t ip le t (Wl/2=9 Hz) a t d 3 .77. Methyl protons 
were observed as s i n g l e t s a t d l o l 2 , 0 .92, 0,85 and 0 . 7 1 , 
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R e a c t i o n of 3p-ch loro-7a-bromo--6-n i t rocholes t f "5-ene (CXCIV) wi th 
s l i g h t l y a l k a l i n e KCN s o l u t i o n 
The r e a c t i o n of s u b s t r a t e (CXCIV) wi th KCN was performed 
i n t h e s i m i l a r way. Upon t h e u sua l work up and c r y s t a l l i z a t i o n from 
methanol gave a p r o d u c t , m .p .248° . 
^8^17 
KCN 
NC -. 
NO, 
(CXCIX) 
C h a r a c t e r i z a t i o n of the compound, m.p.248 as 3g~chloro-5,7a--di--
c y a n o - 6 a - n i t r o - 5 g - c h o l e s t a n e (CXCIX) 
The p r o d u c t , m.p,248° gave an a n a l y s i s fo r C 2 Q H . .N^OpCl. 
I t showed a b s o r p t i o n bands in i t s IR spectrum a t 2250 and 775 cm 
f o r C^N and C-Cl f r equenc i e s r e s p e c t i v e l y . Bands a t 1565 and 
1370 cm" are compat ib le wi th s a t u r a t e d NO^ s t r e t c h i n g f r e q u e n c i e s , 
PMR spectrum of t h i s product e x h i b i t i n g a m u l t i p l e t a t d 4 ,20 wi th 
h a l f band width of 16 Hz i s a s s i g n a b l e t o C3-aH. A doub le t wi th 
J=5 Hz a t d 4 .78 was due to C6-aH ( a x i a l l y o r i e n t e d ) . Another 
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m u l t i p l e t wi th Wl/2=9 Hz a t d 3 ,70 may be ass igned t o C7 p r o t o n 
having p - o r e i e n t a t i o n . Methyl p r o t o n s were seen a s i n g l e t s a t 
d 1 .15 , Oo93, 0 . 8 3 and 0 , 7 0 . 
R e a c t i o n of 4p ,7a ' -d ibro ino- -6-n i t rocholes t -5 -ene (CXCVI) wi th 
s l i g h t l y a l k a l i n e KCN s o l u t i o n 
The r e a c t i o n of 4 p , 7 a - d i b r o m o - 6 - n i t r o c h o l e s t - 5 - e n e 
(CXCVI) was c a r r i e d ou t by adding s l i g h t l y a l k a l i n e s o l u t i o n 
{r-fiO pH) of po tas s ium cyanide i n t o a s o l u t i o n of s u b s t r a t e in 
e the r -me thano l m i x t u r e . Af te r t h e complet ion of r e a c t i o n , the 
r e a c t i o n mixture was poured i n t o l a r g e amount of water and 
e x t r a c t e d wi th e t h e r . The usua l work up and c r y s t a l l i z a t i o n from 
methanol afforded a p r o d u c t , m .p .275° . 
Br NO 
(CXCVI) 
KCN 
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Charac te r iza t ion of the compound, m.p.275^ as 4P"bromo-5,7a-'dl-
cyano'-6a"'nitro"5a--cholestane (CCI) 
The compound, m.p,275*^, was analysed for C^gH^.N^O^Br 
and showed pos i t i ve Be i l s t e in t e s t for the presence of halogen, 
IR spectrum showed absorption bands for C ^ N, NO^ and Br a t 2240, 
1560 and 640 cm" re spec t ive ly . I t s PMR spectrum also supported 
the s t ruc tu re (CCI). I t exhibi ted a doublet (J=5 Hz) a t d 4.95 
for one proton assignable to C6-pH. A mul t ip le t with Vill/2=7 Hz at 
d 4,10 in teg ra t ing for one proton can be assigned to C4-aH, This 
half band width of 7 Hz suggest the proton at C4 as equa tor ia l and 
so the bromine as a x i a l . Another mul t ip le t a t d 3.90 showing half 
band width of 10 Hz, ind ica tes the proton at C7 as e q u a t o r i a l . The 
p -o r i en ta t ion of C4 bromine i s fur ther j u s t i f i e d by the appearance 
of ClO-methyl group qui te downfield (d le37) to i t s normal value, 
which i s due to the 1 ,3-diaxial i n t e r ac t i on between C4-p bromine 
and ClO-methyl group protons. Other methyl s igna l s were observed 
as s inglets a t d 0 . 9 1 , 0o81 and 0 .70 . 
The non-c rys ta l l i zab le par t of bromination product of 
6 -n i t rocholes t -5 -ene (CXXlO [ f i l t r a t e obtained a f t e r the c r y s t a l l i -
za t ion of compound (CXCVI) was a mixture of mono and dibromo 
products which appear almost a t the same R^ value and are unsepar-
able by column chromatography] when subjected to r eac t with KCN 
under s imilar condit ions and column chromatography produced, in 
: 138 : 
add i t ion to 4p~bromo-5,7a-dicyano-6a-nitro-5a-cholestane (CCl) 
another product, m,p,230°. 
^8^17 
KCN 
(CC) 
Charac te r iza t ion of the compound, m.po230° as 5,7g-dicyano--6a-
ni t ro-5a~cholestane (CC) 
This product, m,p,230° analysing for ^29^A-'D^3^2 ^^° '^'®^ 
absorption bands for CSN and NO^  groups at 2250 and 1560, 1380 
cm" re spec t ive ly . The PMR spectrum showed a doublet for one 
proton with J=5 Hz at d 4.83 ascr ibable t o C6-pH. A mul t ip le t 
having a half band width of 9 Hz at d 3,87 suggested the C7-proton 
to be equa to r i a l . Thus, the cyano group at C7 would be a x i a l . 
Methyl protons appeared as s i n g l e t s at d 1.07, 0 .93 , 0,83 and 0 ,70 , 
A pe r t inen t point regarding the s u b s t i t u t i o n of bromine 
by cyanide ion in bromonitrocholestanes (CXCII-CXCVl) i s s t e r e o -
se l ec t i ve formation of a-at tached cyanide in p lace of a-or iented 
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bromine in the products (CXCVII-CCI). The halogen in an allylic 
129 1 ?0 position is readily substituted by cyanide ion ^*-^-^ may not be 
totally attributed for this formation as evidenced by the 'fact 
that under the similar conditions of the reaction, the C4-bromine 
in the compound (CXCVI) was not replaced by the cyanide. The exclu-
sive formation of 7a-cyano derivatives could be explained by consi* 
dering the role of nitro group in deciding the orientation of the 
attacking cyanide. The following scheme depicts the possible path-
way. 
^8"l7 
CN 
(CXCII-CXCVI) 
KCN 
-KBr 
^ ' \ 
NC 
.N' 
0 
(A) 
CN 
0 /H-sol. 
y 
(B) 
^^NO, 
CN 
(CXCVII-CCI) 
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R e a c t i o n of 3p -ace toxy~7a ,5 -d icyano~6a~n i t ro -5g- -cho les t ane (CXCVII) 
w i th NHg-Zn-^ileOH r e a g e n t 
Treatment of n i t r o d i c y a n i d e (CXCVII) w i t h NH3-Zn-MeOH 
r e a g e n t f o r one hour upon usua l work up and c r y s t a l l i z a t i o n of t h e 
r e a c t i o n mixture gave a compound, m.p.lSO • 
^ 8 " l 7 
AcO 
(CXCVII) 
NH3-Zn-MeOH 
AcO CO-NH 9 
(CCIII) 
C h a r a c t e r i z a t i o n of the compound m.p,180 as Sp -ace toxy -S -cyano -
6 -n i t r o -7 -amido -5g~cho le s t -6~ene (CCI I I ) . 
The compound, m,p,180° showed a n a l y s i s f o r ^31^47^3^5 
(M"^ , 541 ) . I t s IR spectrum e x h i b i t e d a b s o r p t i o n bands , a t 3520, 
3310f 3150 (m^), 2240 ( C £ N ) , 1735 ( a c e t a t e C=0), 1640 (amide C=0) 
and 1510 cm i^O^) s t r e t c h i n g f r e q u e n c i e s . PMR spectrum of t h i s 
p roduc t showed a broad s i n g l e t f o r two p ro tons a t d 4 ,55 which 
d imin ished on D2O shake, suppor ted t h e format ion of -CONH2 by the 
h y d r o l y s i s of t h e cyanide group a t C7. A m u l t i p l e t a t d 5.20 wi th 
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Wl/2=20 Hz for one proton was due to the C3-axial proton and 
th ree ace ta te protons were found as a s i ng l e t a t d 2 ,10 , Angular 
methyls were observed at d 1.13, 0 , 9 1 , 0 ,81 and 0 .70 , 
Reaction of 3p~hydroxy-5,7a"dicyano-6a"nitro-5a~cholestane 
(CXCVIII) with NHg-Zn-WeOH reagent . 
The reac t ion of n i t rodicyanide (CXCVIII) with ammonia-
zinc -methanol, a f t e r usual work up and c r y s t a l l i z a t i o n produced 
a compound, m,p,255^. 
NH -^Zn-MeOH 
— ^ ^ 
(CXCVIII) 
rTy 
HCr\.^4\^^CO-NH2 
(CCIV) 
Charac te r iza t ion of the compound mop.255° as 3p-hydroxy-5-cyano-
6-ni t ro-7-amido-5a-cholest-6-ene (CCIV) 
The compound m,p.255° giving an ana lys i s for ^20^^45^304* 
showed absorption bands in i t s IR spectrum at 3510, 3300, 3150 
(OH mixed NHg), 2250 ( C E N ) , 1640 (C=0), 1605 (C=C), 1500 and 
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1370 cm" o le f in i c NOg s t r e t ch ing frequencies . A strong band a t 
15CX) cm"" suggested the presence of o le f in ic n i t r o group, PMR 
spectrum exhibi ted a broad s i n g l e t for two protons a t d 4,60 which 
diminished on shaking with DgO due to the -CONH^ pro tons . A m u l t i -
p l e t with Wl/2=18 Hz appearing a t d 3.97 for IH, i s due t o the C3-
ax ia l proton. , A one proton broad s ignal a t d 3,20 exchangeable 
with D2O, could be assigned to the OH proton. Angular methyls 
were observed at d 1.01, 0 .92, 0.82 and 0 ,67 . 
Reaction of 3p-chloro-5,7a~dicyano-6a-nitro~5a~cholestane (CXCIX) 
with NH -^Zn-MeOH reagent 
The r eac t ion of ni t rodicyanide (CXCIX) with NHg-Zn-MeOH 
reagent system was car r ied out in a s imi la r way, usual work up of 
the reac t ion mixture and c r y s t a l l i z a t i o n from methanol gave a 
compound, m.p.210 . 
CgHjL7 
N02 
(CXCIX) 
NHg-Zn-MeOH 
CO-NH, 
(CCV) 
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Charac te r iza t ion of the compound m.p,210 as 3p-chloro~5-cyano-6--
ni tro-7-ainido-5a-cholest"6-ene (CCV) 
The compound, m.p.2lO° showed ana lys is for C2QH..N2O2CI 
which indicated the formation of amide. IR spectrum of the product 
showed absorption bands a t 3510, 33CXD, 3150 (NHg), 2250 (C = N), 
1605 (C=C), 1500 and 1370 cm"-'' (NO2). I t s PMR spectrum gave a 
broad s ing le t a t d 4.50 which exchanged with D^ O and was assigned 
to the NHp protons of amide group, Amultipl6t (Wl/2=16 Hz) for one 
proton at d 4.30 was ascr ibable for C3-aH. Methyl s igna ls were 
seen at d 0 .98 , 0 .82 , 0.75 and 0 . 6 5 . 
Reaction of 5,7a~dicyano-6a~nitro~5a~cholestane (CC) with 
NH -^Zn-MeOH reagent 
A s imi la r reac t ion of t he ni t rodicyanide (CC) with 
ammonia-zinc-methanol reagent gave a compound, melting a t 290 , 
NCil), 
^8^17 
NH3"Zn-MeOH 
NC I 
NO, 
(CC) (CCVI) 
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Charac te r iza t ion of the compound m.p.290^ as S-cyano-^-ni t ro-T-
amldo-5a~cholest--6~ene ((XVI) 
The product m.p,290°, analysing for C2QH^5N303 gave -ve 
B e i l s t e i n t e s t for halogen and showed absorption bands in i t s IR 
spectrum at 3510, 3300, 3150 (NHg), 2240 (CEN), 1640 (C=0), 1605 
(C=C), 1500 and 1370 cm for o l e f i n i c n i t r o groups s t r e t ch ing 
frequencies , PMR spectrum exhibi ted a broad s i n g l e t a t 4«60 
exchangeable with D2O shake for two proton which can be assigned 
t o NH2 protons of amide group. Methyl s ignals were observed at 
d 1,01, 0,90, 0,85 and 0 ,68 , 
Moreover the product obtained from the r eac t i on of 4p-
bromo-5,7a-dicyano-6a-nitro-5a-cholestane (CCI) with NH -^Zn-MeOH 
gave a product m,p.290°» which was found to be i d e n t i c a l with 
(CCVI) in a l l r e s p e c t s . 
Reaction of 5,7a--dicyano--6g~nitro-5a-'Cholestan-3-one (CCIl) with 
NH -^Zn-MeOH reagent 
The r eac t ion of ni t rodicyanide (CCII) with NH -^Zn-WeOH 
reagent system was car r ied out in a s imi lar way, usual work up 
of the reac t ion mixture and c r y s t a l l i z a t i o n from methanol gave a 
conpound, m,p,265 , 
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^8"l7 
NH3-Zn-MeOH 
CO-NH, 
(CCVII) 
Charac te r iza t ion of the compound, m.p.265 as 5-cyano-6-nitro-7--
amido-5g"Cholest-6-e'n-3-one (CCVII) 
The product melting at 265 gave an ana lys i s for 
-1 
^2<5^43^3^4* "^^ ^ •^^ spectrum showed a strong band at 1715 cm 
which can unambiguously ass igned ' to C3 carbonyl groupo Other 
bands observed a t 3520, 3310, 3150 for NHg and 1640, 1500 cm'"'-
for CO and o le f in i c n i t ro group s t re tch ing frequencies r e s p e c t -
i v e l y , suggested the formation of amide, PMR spectrum of t h i s 
compound exhibi ted a broad s i n g l e t exchangeable with D2O a t d 4,61 
assigned to -NH« protons . Methyl s ignals were seen at d 0 ,93 , 
0 .95 , 0,85 and 0 .63 , 
The reduct ion of 6a-n i t ro-5 ,7a-d icyano-5a-choles tanes 
(OXCyil-Cai) with NH -^Zn-MeOH afforded the 7-amido-6-n i t ro-5-
cyano-5a-cholest-6-enes (CCIII-CCVII) in exce l len t y i e l d s . 
Unexpectedly, the n i t r o group did not transform to the c o r r e s -
ponding oxime,- The j u s t i f i c a t i o n for t h i s abnormal behaviour i s ' 
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perhaps the formation of the olefinic bond at C6 which provides 
stability to nitro as well as to amido groups and resists any 
change. The formation of amide has been rationalized below: 
R 
R 
Mr I NC 
"b . . - ^ ^ . 
iTauto t merizat ion 
R 
-O^^^OH 
H t r a n s f e r 
0 OH 
-H2O 
•CO-NH. 
H D ^ ^OH 
(B) 
C=NH 
0 * OH 
(A) 
rxx 
NO, 
(CCIII-CCVII) 
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The tautomerization of C7-cyano to the resonance stabi-
lized enimine (A), changes to ketene (B) which upon reaction with 
ammonia results unsaturated amide with nitroso group at C6, The 
latter is than oxidised to a more stable nitroolefin. 
The most conspicuous feature of this reducing agent is 
that it does not bring about any change on C5-cyano group but 
converts selectively C7-cyano group to amide. 
Experimental 
3p-Acetoxy--7a-bromo-6--nitrocholest-5-ene (CXCII) 
To a solution of 3p-acetoxy-6-nitrocholest-5-ene (CXIX) 
(2 g) in carbon tetrachloride (250 ml) was added N-bromosuccin-
amide (2 g) and the reaction mixture refluxed on a steam bath for 
24 hours in the presence of a few crystals of benzoyl peroxide,' 
The reaction mixture was then cooled, filtered and the filtrate 
washed successively with water, sodium sulphite solution {f^^yi), 
water and dried over anhydrous sodium sulphate. Removal of the 
solvent on a steam bath and crystallization from methanol afforded 
the product (CXCII) as shining'v;hite crystals. Yield, 1,4 g; 
m,p,165 (reported m,p,'165 ), 
Reaction of 3p~acetoxy-7a~bromo-6--nitrocholest-5-ene (CXCII) with 
slightly alkaline KCN solution; 3P"acetoxy-5,7g-dicyano-6a-nitro~ 
5g~cholestane (CXCVII) 
3p-Acetoxy~7a-bromo-6-nitrocholest-5-ene (CXCII) (2 g) 
was dissolved in ether-methanol mixture (90 ml, 2:1), Then an-
other solution of KCN (5 g) was made in water-methanol mixture 
(60 ml, 1:5), cooled to 0°, by adding concentrated hydrochloric 
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acid dropwise with occasional shaking in a fuming chamber when 
its pH adjusted approximately at 10 (checked through pH-paper), 
The suspension so prepared was mixed with the above solution of 
the compound (direct addition of KCN, being highly alkaline was 
avoided as it changed desired compound to other products). After 
the completion of reaction (4 hours, progress of the reaction 
mentioned through TLC), the reaction mixture was mixed with a 
large amount of water, extracted with ethylacetate, the organic 
layer washed repeatedly with water and dried over anhydrous 
sodium sulphate. The solvent was evaporated on a water bath and 
the residue so obtained was crystallized from methanol to yield 
product (CXCVII). Yield, 1.8 gj m.p„268°. 
MS : m/z 525 (M"*"). 
IR(KBr) : '^ ) ^  2250 (CEN); 1725 (acetate CO); 1565 
and 1370 cm""'- (NO2). 
PMR(CDCl3) : d 5 .20 (m, Wl/2=18 Hz, IH, C3-aH); 4 . 7 5 
( d , J=5 Hz, IH, C6-PH); 3 .71 (m, Wl/2=9 Hz, 
IH, C7-pH); 2 .02 ( s , 3H, -OCOCH3); 1.13 
( s , 3H, CIO-CH3); 0 .70 ( s , 3H, 0 1 3 - ^ 3 ) ; 0 ,81 
and 0 .91 ( o t h e r methyl p r o t o n s ) . 
A n a l y s i s Found : C, 7 0 . 7 1 ; H, 8 .89 ; N, 7 .98 
^31^47^3^4 ^®q"i^^s : C, 7 0 . 8 5 ; H, 8 . 9 5 ; N, 8.0Q>i 
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Reaction of 3p-.hydroxy-6-nitrocholest»5-ene (CXX) with N-bromo-
succinamide: 3p-hydroxy-7a'-bronio~6-nitrocholest~5-'ene (CXCIII) 
A mixture of 3p-hydroxy-6-nitrocholest-5-ene (CXX) 
(2 g), N-bromosuccinamide (2 g) in carbon tetrachloride contain-
ing a few crystals of benzoyl peroxide was refluxed on a steam 
bath for 24 hours. The usual work up of the reaction mixture and 
evaporation of the solvent gave an oily product which was purified 
on a silica gel column, Elution with benzene-ethylacetate (30:1) 
yielded the bromocompound (CXCIII) which was crystallized from 
methanol. Yield, 1,5; m,p,240°, 
IR(KBr) : ~^ j^^y_ 3480 (OH); 1635 (C=C); 1530, 1370 (NO2) 
and 640 cm" (C-Br). 
P/JSR(CDCl3) : d 5.10 (br,s, IH, C7-pH); 3.87 (m, Wl/2=19 Hz, 
IH, C3-aH)} 3,40 (m, IH, exchangeable with D^Of 
C3-0H); 1.18 (s, 3H, CIO-CH3); 0,72 (s, 3H, 
CI3-CH2); 1,10 and 0,83 (other methyl proton). 
Reaction of 3p~hydroxy-7a~bromo-6-nitrocholest~5-ene (CXCIII) 
with slightly alkaline KCN solution; 3g->hydroxy-5,7a-dicyano-
6a-nitro-5a-cholestane (CXCVIII) 
3p-Hydroxy-7a-bromo-6-nitrocholest-5-ene (CXCIII) 
(2 g) dissolved in ether-methanol (90 ml, 2tl) was treated with 
KCN (5 g) in water-methanol mixture (60 ml, 1:5) and cone. HCl 
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(2 ml) (^10 pH) prepared as earlier. The reaction was complete 
in 2 hours (checked through TLC). It was mixed with excess water 
and worked up with ethylacetate as usual. Removal of the solvent 
on a steam bath and crystallization of the oily residue with 
methanol gave the dicyano compound (CXCVIII), Yield* 1.5 g; 
mep.225 • 
IR(KBr) 
PMR(CDCl3) 
Analysis Found 
C29H45N3O3 requires 
: "jljjjgjj 3450 (OH), 2245 (C=N), 1560 and 1370 cm^ 
(N02)o 
: d 4.72 (d, J=5 Hz, IH, C6-pH); 4.01 (m, Wl/2= 
18 Hz, IH, C3-aH); 3.80 (m, Wl/2=9 Hz, IH, 
C7-^H); 3.21 (br,s, IH, exchangeable with D2O, 
C3-0H)j 1.08 (s, 3H, CIO-CH3); 0.72 (s, 3H, 
CI3-CH3), 0.91 and 0.85 (other methyl protons), 
: C, 72.11; H, 9.36; N, 8.65 
: C, 72.04; H, 9.'32; N, 8.69?<. 
Jone's oxidation of 3p~hydroxy-.5,7g~dicyano'-6a~nitro-'5g~cholestane 
(CXCVIII); 5,7g-dicyano-6g«-nitro-5g-cholestan~3-one (CCII) 
3p-Hydroxy-5,7a-dicyano-6a-nitro-5a-cholestane(CXCVIII) 
(1,"5 g) was dissolved in acetone (50 ml). To this solution, 
Jone's reagent (10 ml) (P.71) was added dropwise during 15 minutes 
at 0*^ C. It was then shaken for further 15 minutes finally mixed 
with water and extracted with ether. The usual work up and 
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c r y s t a l l i z a t i o n from methanol a f fo rded t h e c r y s t a l l i n e p roduc t 
( e c u ) . Y i e l d , 1,0 gj moPo'245°o 
IR(KBr) 
PMRCCDClg) 
X max 
- 1 
A n a l y s i s Found 
^29^43^3^3 ^^ci'Ji^^s 
2240 (C = N) , 1710 (C=0), 1565 and 1380 
c m " (NO2). 
d 4.'70 (d , J=5 Hz, IH, C6-pH)j 3 .77 (m, Wl/2= 
9 Hz, IH, C7-pH)j i ; i 2 ( s , 3H, 0 1 0 - ^ 3 ) ? 0 .71 
( s , 3H, CI3-CH3); 0 ;92 and 0 .85 ( o t h e r methyl 
p r o t o n s ) . 
: C, 7 2 . 2 5 ; H, 8<r80; N, 8 .68 
: C, 7 2 ; 3 4 ; H, 8o93j N, 8.73?i. 
3p~Chloro-7a~bromo-6..nitrocholest~5-ene (CXCIV) 
A mixture of 3p-chloro-6-nitrocholest-5-en€ (CXXI) 
(2 g) and N-bromosuccinamide (2 g) dissolved in carbon tetra-
chloride (250 ml) was refluxed on a water bath for 24 hours by 
which time the reaction was over. Thereafter, the reaction mix-
ture was treated with water and extracted with ether. Work up of 
the reaction mixture and crystallization from methanol gave the 
product (CXCIV) as fine crystals. Yield, 1,'5 gj m.p.l66 
(reported m.p.l67 ). 
o 
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Reaction of 3g~chloro-7a-bromo-6-nitrocholest,5~ene (CXCIV) with 
slightly alkaline KCN solution; 3p-»chloro-5,7a-.dlcyano_6a<-nitrO'-
Sg-cholestane (CXCIX) 
To a solution of 3p-chloro-7a-bromo-6-nitrocholest-5-
ene (CXCIV) (2 g) in ether-methanol mixture (90 ml, 2:1) was added 
KCN solution (60 ml) as prepared earlier in a fuming cupboard. 
After the completion of the reaction ('^ 4 hours), the reaction 
mixture was mixed with excess water and extracted with ether. The 
ether layer was washed repeatedly with water and dried over 
anhydrous sodium sulphate. Removal of the solvent and crystalli-
zation from methanol gave the dicyano compound (CXCIX ). Yield, 
1.5 g; mo p. 248 , 
IR(KBr) 
PMR(CDCl3) 
Analysis Found 
S) 2250 (C = N); 1565, 1370 (NO^) and 775 cm"'-V max ^ 2 ' 
(C-Cl). 
d 4.78 (d, J=5 Hz, IH, C6-pH)j 4.20 (m, Wl/2= 
16 Hz, IH, C3-aH); 3.70 (m, Wl/2=9 Hz, IH, 
C7-PH); 1.15 (s, 3H, CIO--CH3), 0.70 (s, 3H, 
CI3-CH3)} 0.83 and 0.93 (other methyl protons). 
: C, 69.25; H, 8.85; N, 8o30 
C29H44N3O2CI requires : C, 69o39; H, 8.77; N, 8.37?i. 
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4p,7a-Dibromo-6~nitrocholest-.5-ene (CXCVI) 
A mixture of 6-nitrocholest-5-ene (CXXII) (2 g) and 
N-bromosuccinamide (2 g) in carbon tetrachloride (250 ml) was 
refluxed on a steam bath for a period of 24 hours in presence of 
few crystals of benzoyl peroxide to catalyse the reaction. It was 
then cooled, filtered and the filtrate washed successively with 
water, sodium sulphite solution {'^5yi) and water and dried over 
anhydrous sodium sulphate. Removal of the solvent on a steam 
bath and crystallization from methanol afforded the desired 
compound (CXCVI), Yield, 1,3 g; m,p;i43° (reported-*-^ ^ m,p,143°). 
Filtrate of the above compound on evaporation gave an 
uncrystallizable oil which consists of a inseparable mixture of 
dibromocompound (CXCVI) and 7a-bromo-6-nitrocholest-5-ene (CXCV). 
Reaction of 4g,7a-dibromo~6-nitrocholest-5-ene (CXCVI) with 
slightly alkaline KCN solution; 4p~bromo-5,7a-dicyano~6g~nitro-
5g-cholestane (CCI) 
To the suspension of KCN (5 g), water, methanol (60 ml, 
1:5) and cone, HCl (2 ml) (r-'lO pH) was added 4p,7a-dibromo-6-
nitrocholest-5-ene (CXCVI) (2 g) dissolved in ether-methanol 
(90 ml, 2:1) in a fuming chamber and the reaction mixture was 
allowed to stand at room temperature for 4 hours. After the 
completion of the reaction (TLC), the reaction mixture was poured 
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into water and extracted with ether. Ether layer washed with 
water and dried over sodium sulphate anhydrous. Removal of the 
solvent on a steam bath and crystallization from methanol afforded 
the product (CCI) as shining crystals. Yield, 1^ 3^ g; m,'p.275°, 
IR(KBr) : ^ ^^ ^^  2240 (C=N); 1560, 1375 (NO2) and 640 cm-"-
(C-Br), 
PMR(CDCl3) : d 4,95 (d, J=5 Hz, IH, C6-pH); 4,10 (m, Wl/2= 
7 Hz, IH, C4-aH); 3,90 (m, Wl/2=10 Hz, IH, 
C7-PH); 1.37 (s, 3H, CIO-CH3); 0.70 (s, 3H, 
CI3-CH3); 0.81 and 0.91 (other methyl protons). 
Analysis Found : C, 63.61| H, 8ell; N, 7.62 
^29^44^3^2^^ requires : C, 63.73; H, 8005; N, 7.69^. 
Reaction of uncrystallizable oilyresidue containing 7a~bromo-6-
nitrocholest-5~ene (CXCV) and (CXCVI) with slightly alkaline KCN 
solution; 5,7a-dicyano-6a-nitro~5g-cholestane (CC) 
The reaction of uncrystallizable oil eluted from the 
bromination product of 6-nitrocholest-5-ene (CXXII) (ca 0.5 g) 
in ether (10 ml) was treated with KCN solution (10 ml) (^10 pH) 
(prepared as described earlier) and the reaction mixture left at 
room temperature for 4 hours. The usual work up and evaporation 
of the solvent on a steam bath, yielded an oily mixture containing 
two products. This mixture was chromatographed on a silica gel 
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column, Elution with benzene-ethylacetate (42:1) gave a compound, 
mop.275® [identical with 4p-bromo-5,7a-dicyano-6a-nitro-5a-chole-
stane (CCI) in all respects]. Continued elution with benzene-
ethylacetate (30:1) afforded another product 5,7a-dicyano-6a-
nitro-5a-cholestane (CC) which was crystallized from methanol. 
Yield, 0.2 gi m,p,230°, 
IR(KBr) : -<) ^^^^ 2250 (C=N){ 1560 and 1380 cm"-'" (NO2). 
Pm.iCDCl^) : d 4.83 (d, J=5 Hz, IH, C6-pH); 3.87 (m, Wl/2= 
9 Hz, IH, C7-pH); 1.07 (s, 3H, CIO-CH3); 0.70 
(s, 3H, CI3-CH3); 0.93 and 0.83 (other methyl 
protons). 
Analysis Found : C, 74.60; H, 9.68; N, 9.05 
^29^45^3^2 ^®ci"i^es : C, 74,51; H, 9.63; N, 8.99>i, 
Reaction of 3p-acetoxy--5,7a-dicyano-6g~nitro--5g-cholestane 
(CXCVII) with NHo-Zn-MeOH reagent system: 3p-acetoxy-5-cyano-
6-nitro-7-«amido-5g~cholest-6-ene (CCIII) 
Zinc dust (8 g) was added to a stirred solution of 
nitrodicyanide (CXCVII) (2 g) dissolved in ether-methanol mixture 
(75 ml, 2:1) containing ammonia solution (sp. gr. 0,91, 30 ml) at 
room temperature. The reaction mixture was continuously stirred 
for an hour and the progress of the reaction monitored through 
TLC. At the completion of reaction, the suspension was filtered 
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and the filtrate was poured into water and extracted with ethyl-
acetate. The organic layer was washed with water, dried over 
anhyd, Na^SO. and filtered. Removal of the solvent on a steam 
(• bath gave an oily residue which on crystallization from methanol 
gave the product (CCIII) as fine crystals. Yield 1,5 g; m.p,180 . 
MS 
IR(KBr) 
P/»m(DMSO-d^) 
Analysis Found 
^31^47^3^5 ^^Q^^^^s 
m/z 541 (M"^), 
"^max ^^^^* ^^^°' ^^^^ (-NH2)> 2240 (C=N); 
fl 0 
1735 (3-O-.C-CH3), 1640 (C7-^-NH2); 1510 and 
1370 cm*"-'- (olefinic l^O^). 
d 5.20 (m, Wl/2=20 Hz, IH, C3-aH); 4.'55 (s, 2H, 
exchangeable with D2O, -NH2); 2,10 (s, 3H, 
-OCOCH3); 1,13 (s, 3H, CIO-CH3); 0.70 (s, 3H, 
C13-CH3)j 0,91 and 0,81 (other methyl protons). 
: C, 68,69; H, 8.^ 64; N, 7,72 
: C, 68.76; H, 8,69; N, 7.76^ f. 
Reaction of 3p-hydroxy--5,7g-dicyano~6a-nitro-5a-cholestane 
(CXCVIII) with NH -^Zn-MeOH reagent system: 3p-hydroxy-5-
cyano-6-ni t ro-7-amido-5a-cholest-6-ene (CCIV) 
To a solution of nitrodicyanide (CXCVIII) (2 g) in ethei 
(50 ml), methanol (30 ml) and ammonia solution (30 ml), was added 
zinc dust at room temperature. The reaction mixture continuously 
stirred and the progress of the reaction checked through TLC, 
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After the total conversion of substrate into the product 
(#^1 hour) the suspension was filtered, filtrate mixed with water 
and extracted with ethylacetate. The ethylacetate layer was wash-
ed with water, dried (anhyd, Na2S04) and filtered. Removal of th< 
solvent and crystallization of the oily residue from methanol gav« 
the shining crystals of amide (CCIV). Yield, 1.5 g; m;p.255°. 
IR(KBr) 
PMR(DMSO-d^) 
Analysis Found 
C29H45N3O4 requires 
^^g^^ 3510, 3300, 3150 (-NHg); 2250 ( C H N ) ; 
1640 (C=0); 1605 (C=C); 1500 and 1370 cm"-*-
(olefinic -NO2). 
d 4,60 (br,s, 2H, exchangeable with D20,-NH2)» 
3,97 (m, Wl/2=18 Hz, IH, C3-aH); 3,20 (br,s, 
IH, exchangeable with D2O, C3-0H); 1,01 (s, 3H, 
CIO-CH3); 0.67 (s, 3H, CI3-CH3); 0.92 and 0.82 
(other methyl protons). 
: C, 69,80; H, 9.10; N, 8,38 
! C, 69.74; H, 9.02; N, 8,42^ J. 
Reaction of 3P-chloro~5,7g~dicyano--6a-'nitro~5g~cholestane (CXCIX) 
with NHo-Zn-MeOH reagent system: 3p-chloro~5-cyano-6-ni t ro-7-
amido-5a-cholest-6-ene (CCV) 
To a solut ion of 3p-chloro-5 ,7a-d icyano-6a-n i t ro-5a-
choles tane (CXCIX) (2 g) in ether-methanol (90 ml, 2:1) con ta in-
ing ammonia solut ion ( sp , gr , 0 , 9 1 , 80 ml) was added zinc dust 
: 159 
(8 g) and the reaction mixture was continuously stirred for an 
hour at room temperature. At the completion of the reaction, the 
suspension was filtered and the filtrate was poured into water 
and extracted with ethylacetate as usualo Removal of the solvent 
and crystallization from methanol provided the fine crystals of 
amide (CCV)., Yield, 1,55 gj m,p.'210®, 
IR(KBr) : '^^g^^ 3510, 33CX), 3150 (NH2); 2250 (C=N); 
1605 (C=C); 1500 and 1370 (-NO2) and 775 cm""'-
(C-Cl). 
PMR(DMSO-d^) : d 4,50 (br,s, 2H, exchangeable with D2O, NH2); 
4.30 (m, Wl/2=16 Hz, IH, C3-aH); 0.98 (s, 3H, 
CIO-CH3); 0.65 (s, 3H, ClS-CHj); 0.75 and 0.82 
(other methyl protons). 
Analysis Found ; C, 67o20; H, 8,56; N, 8,07 
^29^44^3^3^^ requires : C, 67.25; H, 8.50; N, 8,12;^ , 
Reaction of 5,7a~dicyano"6a-'nitro-5a~cholestane (CC) with 
NH^-Zn-MeOH reagent system: 5-cyano-6-nitro-7-amido-5a-cholest-
6-ene (CCVl) 
5,7a-Dicyano-6a-nitro-5a-cholestane (CC) (0,5 g) was 
dissolved in ether-methanol mixture (90 ml, 2;l)v' To this solu-
tion was added liquor ammonia (30 ml, sp. gr, 0,91) and zinc dust 
(2 g) and stirred. The reaction was over within an hour, there 
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after the suspension filtered, the filtrate washed with water 
and extracted with ethylacetate in a similar way. Removal of the 
solvent and crystallization from methanol gave the compound 
(CCVI). Yield, 0.30 g; mopo290°. 
IR(KBr) 
PMR(DMSO-d^) 
: >^ jjj3^  3510, 3300, 3150 (NH^), 2240 (C=N), 
1640 (C=0), 1605 (C=C), 1500 and 1370 cm*"^  
(olefinic-N02). 
: d 4.60 (br,s, 2H exchangeable with D^O, NH^)? 
loOl (s, 3H, CIO-CH3); 0.68 (s, 3H, CI3-CH3); 
0.85 and 0.90 (other methyl protons). 
Analysis Found 
C29H45N3O3 requires 
: C, 72 .11 ; H, 9.40; N, 8.65 
: C, 72.05; H, 9.32; N, 8.69X. 
Reaction of 4p-.bromo--5,7a-dicyano-6g-nitro~5a-cholestane (CCI) 
with NHo-Zn-MeOH reagent system: 5-cyano-6-nitro-7~amido-5a-
cholest--6-ene (CCVI) 
The reaction of 4p-bromo-5,7a-dicyano-6a-nitro-5a-
cholestane (CCI) (1 g) with ether (40 ml), methanol (20 ml), 
ammonia (20 ml) and zinc dust (4 g) was carried out in an identi-
cal way as described earlier. Usual work up of the reaction mix-
ture with ethylacetate and crystallization from methanol furnish-
ed the product (CCVI ). Yield, 0.75 g; m.p.-290°. 
: 161 : 
Reaction of 5,7a~dicyano--6a-.nitro-»5a-cholestan~3-one (CCII) with 
NHo-Zn-MeOH reagent system: 5-cyano-6-nitro-7-amido-5a-cholest-
6-en-3-one (CCVII) 
To a solution of substrate (CCII) (1 g) in ether-
methanol mixture (45 ml, 2:1) containing ammonia solution (15 ml] 
was added zinc dust (4 g) and the reaction mixture was continu-
ously stirred for an hour. After the total conversion of the 
substrate into the product, the suspension was filtered and 
filtrate mixed with water and extracted with ether. Usual work 
up followed by removal of the solvent and crystallization of the 
residue from methanol gave the product (CCVII) in pure crystalline 
form yield, 0.70 g; m.p,265°. 
IR(KBr) : <:^^^^ 3520, 3310; 3150 (NH^),' 2240 (C=N); 
1715 (C3-C0); 1640 (C7-.CONH2) and 1500 cm""^  
(olefinic-NO^). 
PMR(DMSO-d^) : d 4,61 (br,s, 2H, exchangeable with D2O, NH2); 
0.93 (s, 3H, CIO-.CH3); 0.63 (s, 3H, CI3-CH3); 
0.85 and 0,95 (other methyl protons). 
Analysis Found : C, 70,00? H, 8;'70} N, 3.40 
S9^43^3^4 ^®C[uires : C, 70.02} H, 8^65; N, B^Ab'A, 
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A Novel Method for Preparation of 
Steroidal Ketoximes from Nitroolefins 
(Miss) RUBINA HABIB, MUBARAK HUSAIN, 
MASHKOOR HUSAIN & NASEEM H KHAN* 
Department of Chemistry, Aligarh Muslim University, 
Ahgarh 202001 
Received 13 Julv 1984, accepted 30 July 1984 
Steroidal 6-nitroolefins (I-IV) undergo facile reaction with NHj-
MeOH-Zn yielding exclusively the corresponding 6-one oximes (V-
Vlll) m quantitative yields The method appears to be of genera! 
applicability. 
The quantitative conversion of steroidal nitroolefins to 
the respective ketoximes has, to the best of our 
knowledge, not been reported in the literature''^. 
Easily accessible steroidal nitroolefins (I-IV) when 
subjected to reaction with ammonia solution, 
methanol and zinc dust, furnished the ketoximes (V-
VIII) respectively in excellent yields (85-90%). These 
ketoximes were found to identical (m.p., m.m.p., co-
TLC and IR) with authentic samples of V\ VI*, VIP 
and VIII^, obtained from the reaction of ketones IX-
XII with NH20H.HCl/NaOAc. Formation of oximes 
(V-VIII) was further supported by their deoximation 
with Zn/HCl to the corresponding 6-one derivatives 
(IX-XIl)^ " .^ This procedure thus constitutes a facile 
method for the synthesis of oximinosteroids frorn 
steroidal nitroolefins in quantitative yields. 
General method of synthesis 
Zinc dust (5g) was added to a stirred solution of 
nitroolefin (Ig) dissolved in ether-methanol (50ml; 
1:1) containing ammonia (sp. gr. 0.91) (35 ml) at room 
temperature. The change of colour from light yellow to 
C8H|7 
3-MtOH-2i> 
J 2 ^ 
vni 
milky (20-30 min) indicated the completion of the 
reaction; progress of the reaction was monitored by 
TLC. The reaction mixture was poured into large 
amount of water, the solid obtained collected, washed 
with water, dried in air and recrystallised from ethanol 
to furnish the ketoximes (V-VIII) in 85-90% yields. Use 
of excess methanol or extension in the reaction time or 
delay in precipitation reduces the yield of oximes 
considerably, V, m.p. 198^  (lit.^  m.p. 197-98°); VI, m.p. 
174° (175T; VII, m.p. 201° (201-2°)^ and VIII, m.p. 
203° (202°)^ 
The authors thank Prof M.S. Ahmad for facilities 
and encouragement and the CSIR, New Delhi, for 
financial assistance to two of us (MH, MH). 
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Synthesis of 5a-Cyanocholestan-6-ones 
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Department of Chemistry, Aligarh Muslim University, 
Ahgarh 202001 
Recened 2 April 1985, accepted 31 May 1985 
Synthesis of 5a-cyanocholestan-6-ones (IX-XII) from the 
respective oximes (V-VIII), obtained by the reaction of nitrocyanides 
(I-IV) with NHj-Zn-MeOH, is described From X, 5a-
cyanocholestane-3,6-dione (XIII) and subsequently droxime (XIV) 
have also been obtained These cyanosteroids which are otherwise 
difficult to prepare form a series of new useful substrates. 
In the recent past a number of papers' '* describing 
the synthesis of /?-cyanoketones through the Michael 
condensation of steroidal a,/?-unsaturated ketones 
with KCN have been published. But, the steroidal «-
cyanoketones perhaps due to the lack of a clear-cut 
procedure for their synthesis could not be reported. In 
the present synthesis of 5a-cyanocholestan-6-ones, our 
earlier procedure^ for the preparation of oximes from 
steroidal nitroolefins has been successfully employed 
and its vahdity demonstrated in oximating 5a-cyano-
6-nitrocholestanes (I-IV)*' with the reagent NHj-Zn-
MeOH. The oximes V-VIII thus obtained were 
hydrolysed to the respective 6-ones (IX-XII) in 
excellent yields by a selective solvent system consisting 
of hydrobromic acid and dioxane. Oxidation of X with 
Jone's reagent furnished XIII, which on treatment 
with NHiOH.HCl/NaOAc produced the dioxime XIV 
(Scheme 1). 
The products V-XIV were characterized on the basis 
of their elemental analyses and spectral data (IR and 
PMR) (Table I). In particular, the oximes V-VIII 
showed in their IR spectra absorption bands at 3500-
3400 (NOH) and 1650-1670 cm"' (C = N) which are 
typical of oximes. Their PMR spectra displaying a 
doublet around <5 3.40 for one of the C-7 protons and a 
one-proton singlet in the region 8.5-9.8 assignable for 
the oxime OH proton, fully supported the structures 
assigned to them. 
The notable feature in the IR spectra of the 
cyanooximes is the appearance of comparatively sharp 
bands (very sharp in the case of oxime VIII) shifted 
slightly to longer wavelengths (3500-3400 cm"') in 
o 
NC 
H) 
(11) 
(III) 
(IV) 
6" 
H 
OH 
OAc 
CI 
NH3-Zn-MeOH. f ^ " ^ 
NC 
( V) 
(VI) 
(VI I ) 
(VIII) 
"T V 
N-OH 
R 
H 
OH 
QAC 
CI 
HBr-• Dioxane 
R 
P 
NC 
(IX) 
(X) 
(XO 
(XllJ 
rS V 
R 
H 
OH 
OAc 
CI 
N 
( X ) 
Jone's Reagent 
HC N-OH 
(XIV) 
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Table 1—Characterization Data of the Products V-XIII 
Compd Yield 
V 70 
VI 75 
m p 
C 
178 
215 
Mol formula 
C28H46N2O 
C28H46N2O2 
Found (%) (Calc) 
C H N 
78 8 10 9 6 6 
(78 9) (10 8) (6 6) 
76 1 10 5 6 4 
(76 0) (10 4) (6 3) 
IR(cm ') 
VII 70 221 CjoH^gNiO 
VIII 72 182 C28H4,NltOCI 
IX 80 119 C28H45NO 
X 85 105 C28H45NO2 
XI 80 122 C30H47NO3 
XII 80 147 C28H44NOCI 
XIII 80 191 C28H43NO2 
'Exchangeable with D2O 
74 5 10 0 
(74 4) ( 9 9) 
72 9 9 9 
(73 0) (9 8) 
59 
(5 8) 
60 
(6 1) 
817 110 
(81 8) (110) 
78 8 10 5 
(78 7) (10 5) 
76 8 10 1 
(76 8) (10 0) 
75 5 9 9 
(75 4) (9 9) 
79 1 10 2 
(79 1) (10 1) 
34 
(3 4) 
32 
(3 2) 
3 1 
(3 0) 
32 
(3 1) 
33 
(3 3) 
3400 (broad, C3-OH), 2230 (C = N), 
i725(C = 0) 
2235 (CsN) , 1725 (C = 0), 1730 
(OCOCH3) (merged together) 
1230, 1050(C-O) 
2230 (CsN) , 1730 (C = 0). 760 (C 
-CI) 
2230 (C = N), 1730(3-CO), 1710(6-
CO) 
PMR(5, ppm) 
8 83(i, IH, N-OH*) , 3 36(rf, y = l l 
Hz IH, C-H), 0 90(j, 3H, C,o-CH3) 
0 63 (i, 3H, Cn-CHj), 0 86 and 0 83 
(other methyl protons) 
9 80(5, IH, N-OH*) , 4 20(m, W =20 
Hz, IH, C3-aH), 3 85 (broad s, IH, C3-
OH*), 3 35 (d-hke, J= 10 Hz, IH, C7-
H), 0 90 (s. 3H, C10-CH3), 0 67 (s, 3H, 
Cu-CHj), 0 87 and 0 82 (other methyl 
protons) 
8 50 (sharp s, IH, N - O H * ) 5 20 (m, 
M', = 20 Hz, IH,C3-aH), 3 35(rf, y = 11 
Hz, IH C7-H), 2 05 (s, 3H, (C3-
OCOCH3), 0 94 (s, 3H, Ci 0-CH3), 0 67 
(s, 3H, C,3-CH3), 0 87 and 0 82 (other 
methyl protons) 
8 53 (sharps, IH, N-OH*) , 4 30 (m, 
H^^ = 22Hz, lH,C3-aH), 3 40((/, /=10 
Hz, IH, C7-H), 0 91 {s, 3H, Co-CHj), 
0 67 (s. 3H, C,3-CH3), 0 83 and 0 88 
(other methyl protons) 
2240 (C = N), 1725(C = 0) 
contrast to the broad absorption bands tor the 
corresponding OH stretching in 6-oximino-5a-
cholestanes^ This phenomenon can be explained by 
considering the intramolecular hydrogen bonding^ ^ 
between the oxime OH and CN groups in these 
products The hydrolysis of the cyanooximes to the 
ketones taking longer reaction period and higher 
temperature supports the above viewpoint 
A noteworthy point regarding the IR spectra of the 
cyanoketonesisa 15-20 cm ~' mcreasem the frequency 
of C-6 carbonyl group in comparison to the normal 
frequency of this function in a-unsubstituted steroidal 
6-ones This is due to the presence of CN group 3( to the 
carbonyl group which shifts the iC = 0 band to a 
higher trequency as has been observed in the case of «-
haloketones'' This effect is quite evident in the IR 
spectrum of thecyanodiketone XIII which exhibited a 
biturcated band at 1710 and 1730 cm ' The latter 
band can be unambiguously assigned to the C-6 
carbonyl function while the former appearing at the 
normal value corresponds to the C-3 carbonyl 
function 
Melting points are uncorrected IR spectra were 
recorded in KBr on a P U SP3-100 infrared 
spectrophotometer!I max m cm '), and PMR spectra in 
CDCI3 on a Varian A 60 instrument using TMS as 
internal standard (chemical shifts in '\ ppm) 
5oi-C\ano-6-o\immo(holesiaiies (I -VIII) 
Zinc dust (6 g) was added to a stirred solution ot 5a-
cyano-6-nitrocholestane (2g) in ether-methanol 
mixture (100 ml, 1 1) containing ammonia solution (sp 
gr 0 91, 40 ml) at room temperature (25-35 ) and the 
progress ot the reaction monitored by TLC The 
reaction was over within 15-30 min Thereatler. the 
suspension was tittered, the filtrate reduced on a 
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steam-bath, the residue mixed with a large amount of 
water and extracted with ether The ethereal layer was 
washed with water, dried (anhyd Na2S04), and the 
solvent evaporated to get a solid which on 
crystallization from methanol provided the cor-
responding oxime in 70-75% yield as shining crystal 
(another product formed in minute quantity was not 
characterized) 
5a-Cyanocholestan-6-ones (IX-XII) 
A solution of the appropriate oxime (1 g) in dioxane 
(25 ml) and HBr (10 ml, 40%) was refluxed on a heating 
mantel for varying periods (8-40 hr) and the progress of 
the reaction monitored by TLC After the completion 
of the reaction, the solvent was removed under reduced 
pressure and the residue extracted with ether The 
ethereal layer was washed successively with water, 
sodium bicarbonate solution ( ~2"„) and water, dried 
(anhyd Na2S04), filtered and the solvent evaporated 
on a steam bath Crystallization of the residue from 
methanol-ether provided the corresponding cyanok-
etone in 80-85% yield 
5c(-C\ anochole5tane-3,6-dione {XIII) 
To a stirred solution ofX(l g) in acetone (30 ml) and 
cooled to 0-5 , was added Jones reagent (10 ml) 
dropwise during 20 mm The stirring was continued 
further for half an hour The reaction mixture was then 
mixed with water, worked-up in the usual way with 
ether Removal of the solvent gave a sohd which was 
crystallized from methanol to give XIII, yield 0 8g 
m p 191° 
5ci-Cyano-3,6-dioximmocholestane {XIV) 
A mixture of XIII (0 5 g) in methanol (30 ml), 
hydroxylamine hydrochloride (1 5g) and sodium 
acetate (1 g) was warmed on a steam-bath for 20 mm, 
poured into water and extracted with chloroform The 
organic layer was washed with water, dried (anhyd 
Na2S04) and filtered Evaporation of the solvent and 
crystallization of the residue from methanol gave the 
cyanodioxime XIV, yield 0 49, m p 245°, IR 3620-
3180 (broad, NOH), 2230 (C = N), 1660 (C = N (Found 
C, 73 8, H, 10 0, N, 9 2 C28H45N3O2 requires C, 73 9, 
H, 9 9, N, 9 2%) 
The authors are grateful to Prof M S Ahmad, 
Chairman, Department of Chemistry for facilities and 
encouragement, and to the CSIR, New Delhi for 
financial assistance to two of them (MH and MH) 
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6-Nitrocholesta-3,5-cliene(I) on reaction with KCN affords 5a-cyano-6a-nitrocholest-3-ene(II), 3,5-dicyano-6-
oximino-5a<holest-3-ene(III) and its 5-methoxy analogue(IV) A number of related cyanosteroids of possible biological 
use have been prepared from these products. 
Nitroolefins are known to undergo conjugate addition 
with a nucleophile. The addition of HCN to the 
steroidal nitroolefins has been reported'-^. The 
reaction of 6-nitrocho]esta-3,5-diene(I)^ with KCN 
was contemplated to furnish 3-cyano-6a-nitrocholest-
4-ene(XII) through an analogous addition, but the 
formation of III (Scheme 1) as the major product 
indicates that nitro group can not remain unaffected 
durmg the conjugate addition of cyanide to an 
extended conjugation of nitroolefm. 
6-Nitrocholesta-3,5-diene(I) when treated with 
KCN in methanol gave three products with melting 
points 131°, lOrand 135°. Based on spectrSl data (IR 
and PMR) and elemental analysis (C28H44N2O2), the 
product having m.p.l3r was shown to be a 
nitrocyanide(II) formed by the conjugate addition of 
HCN with nitroolefm in analogy with the Michael 
condensation of KCN with (x,^-unsaturated ke-
tones'*'^ . 
The cyanide ion attacks the j5-carbon of the 
nitroolefm (pseudoaci-form) (A) to give aci-nitro (B) 
which tautomerizes to the relatively more stable 
pseudoacinitro form (C) (Scheme 2). The olefinic bond 
at C-3 remains unaffected. Its presence in the 
( I ) 
Br NC 
- f ^ t l "Br-Dioxane , f ^ T y ' 
( I I I ) 
HBr-Dioxane 
NC CH,0 
'3- 0 
(XI) 
Scheme 1 
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^ ^ ' ^ ^ ^ 
Scheme 3 
product(lI) was indicated by the IR spectrum 
exhibiting a weak band at 3030 for = C - H and a 
medium band at 1650 cm~' for C = C function. The 
PMR spectrum displaying a distorted doublet at d 5.50 
(y= 10 Hz) ascribable for C4-H proton and a pair of 
triplets! integrating for one proton centred at 6.00 and 
assignable to C3-H proton, also suggested the 
presence of two non-equivalent vinylic protons. In 
order to ascertain A/B ring junction in II, its 
dibromide(V) was prepared. The PMR spectrum of V 
exhibited a singlet for C10-methyl at S 1.38, 
considerably downfield to its normal value. This is 
explicable only by considering the C4-bromine as 
axial (^-oriented) where-upon 1,3-diaxia! interaction 
between Cio-methyl and C4-^-bromine would cause 
the methyl to resonate at a lower-field. In the light of 
the fact that irans-diaxia] addition of bromine occurs 
to an olefinic bond and remains stable in a rigid 
system, the bromine at C-3 will also be axial (a-
oriented). Consequently, protons at C-3 and C-4 are 
equatorial. This is further justified by the doublet with 
J = 2 Hz (ieq.cq = 2 Hz) for C-4 proton at (5 5.17, and a 
multiplet with W = 7 Hz at 5.00 also substantiates 
the equatorially oriented Ca-proton. The formation of 
the stereo-selective dibromide (A' and not B' has been 
rationalized in Scheme 3). 
The a-oriented bromonium ion shown in Scheme 3 is 
compatible with the exclusively fonned a-epoxides at 
11 his may be regarded as a triplet of a doublet with J, = 10 Hz and 
J. = 2 . 5 Hz. 
this double bond in other steroids* ~**. The bromide 
ion attacking at C-3 from above the plane of ring-A 
(path-i) effects a /raw^-diaxial opening of the 
cyclobromonium intermediate (C), to produce the 
dibromide V (though bearing two 1,3-diaxial 
interactions) which is in agreement with the typical 
bromonium ion reaction. Moreover, the formation of 
V having jS-bromine at C-4 is analogous to the 
formation of 4j9-bromo-3a-hydroxysteroids by 
opening 3a,4a-epoxysteroids^'^ with HBr. The 
alternative attack of bromide ion at C-3 (path-ii) 
leading to the diequatorial dibromide (B) is against the 
usual /ran5-diaxial opening of cyclobromonium 
intermediate, and the structure B' lacking 1,3-
interaction between C4-j?-bromine and Cjo-methyl 
does not conform to the downfield shift for C i o-methyl 
protons. 
Further, the downfield appearance of C4-equatorial 
proton in comparison to the proton at C-3 in 
(dibromide(V) can be explained by taking into account 
the proximity of the former proton to the oxygen of 
nitro group (also equatorially oriented and lies in the 
plane of C4-proton) due to which the C4-proton is 
deshielded to a smaller extent. The same effect also 
operates in shifting the C4-H (S 6.5) downfield with 
respect to C,-H (S 6.1) of nitrodiene(I)^. 
The C4-vinylic proton in II appearing as a doublet 
with y= 10 Hz at higher field \S 5.50) in comparison to 
the C3-proton (centred at S 6.00 as a couple of triplets 
each integrating for 0.5H) is most likely due to the 
anisotropic effect of - N = 0 of nitro group which is 
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also supported by the PMR spectra of the 
corresponding oxime (VI) (prepared by our method' of 
oximating the steroidal nitroolefins directly with NH3-
Zn-MeOH) and the ketone VII which exhibited a sharp 
singlet at S 6.00 for C3- and C4-vinylic protons. 
Compound VII when treated with hydrazoic acid and 
borontrifluoride etherate (as catalyst) afforded 
smoothly the cyanotetrazole(VIII). The 6-aza 
formulation for the tetrazole is based on its PMR 
spectrum which displayed a distorted doublet (7=15 
Hz) for two protons (€73-112) centred at S 3.60, a 
characteristic for 6-azatetrazoles"''". 
The elemental analysis and spectral data (mass, IR 
and PMR) of the other compound melting at 101° led 
to its formulation as dicyanooxime(III). The 
molecular composition (C29H43N3O) and the 
molecular ion peak at m/z 449 in mass spectrum 
indicated the presence of two cyano groups. The 
vinylic cyano observed in the IR spectrum (a 
comparatively stronger band at 2220 cm""' for vinylic 
CN together with the saturated CN) was further 
supported by the relatively downfield appearance (S 
6.9) of the C4-vinylic proton as a singlet. The <x-
orientation of the cyano group at C-5 is in agreement 
with our observation^ on ?ra«.y-addition of HCN to the 
C = C of 3jS-substituted steroidal nitroolefins under 
identical conditions. Moreover, in the case of cis A/B 
junction, the steric interaction between j?-cyano at C-5 
and the other cyano at C-3 would be unfavourable. 
The attachment of cyano group at C-3 and subsequent 
formation of oxime at C-6 has been rationalized in 
Scheme 3. 
The attack of CN on the (5-carbon of nitrodiene in 
the first instance, occurs in a way similar to conjugate 
addition, but the envisaged product (XII) (Scheme 4) 
could not be isolated. This is probably due to the 
presence of a strong base (KOH from KCN + H2O) 
which abstracts Cj-proton from (a) to give a more 
stable nitrosodiene (b) which followed by CN attack at 
C-5 generates oxime at C-6 (III). Treatment of III with 
HBr in dioxane afforded the 6-keto analogue (IX) 
which on heating with NHzOH.HCl-NaOAc 
furnished III. This showed the presence of 6-oximino 
group in III. The ketone IX with HN3-BF3 etherate 
gave the dicyanotetrazole(X). In this case also, 6-aza 
assignment was made on the basis of PMR data {vide 
supra). 
The third product (m.p.l35°) (formed in minute 
quantity), which analysed for C29H46N2O2, was 
characterized as 3-cyano-5a-methoxy-6-oximino-
cholest-3-ene(IV). The PMR spectrum of this product 
showed a sharp three-proton singlet at 5 3.05 due to 
methoxy group at C-5. Its formatioit (Scheme 4)^ in 
minor amounts is due to the competition between CN 
and OCH3 ions during the reaction; the former being a 
stronger nucleophile, predominates. 
Deoximation of IV with HBr in dioxane provided 
the respective ketone(XI) which on reaction with 
NH20H.HCl-NaOAc gave back IV. This supported 
the presence of oxime function in IV. 
Experimental Procedure 
Melting points were taken on a Kofier hot block and 
are uncorrected. IR spectra were recorded in KBr on a 
Pye Unicam SP3-100 spectrophotometer (v^ ,^ in 
cm-'), PMR spectra in CDCI3 on a Varian A60 
instrument (chemical shifts in d, ppm) and the mass 
spectrum on a J-JMS-300 mass spectrometer. 
Reaction of 6-nitrocholesta-3,5-diene (I) with KCN 
To a solution of I (5,0 g) in methanol (100 ml) was 
added KCN (8 g) and the reaction mixture kept at 
room temperature for 3 days for completion (progress 
being monitored by TLQ. Thereafter, the reaction 
mixture was mixed with a large excess of water and 
extracted with ether. The ether layer was washed 
repeatedly with water, dried (anhyd. Na2S04), filtered 
and the solvent removed on a steam-bath. The oily 
H transfer 
" N-OH 
(R= CN, OCH3) 
(lll)or(IV) 
NC^^'^^:^- !^ 
(b ) 
Scheme u 
Sol. HO'^H 
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residue, thus obtained, was chromatographed over a 
silica gel column. Elution with pet, ether-ether (25:1) 
gave II which crystallized from methanol, m.p.lSr, 
yield 1.50g; IR: 3030 (= C - H), 2235 (C N), 1650 (C 
= C), 1550,1385 (NO2); PMR: 6.00(w, IH, C3-H), 5.50 
(d, J= 10 Hz, IH, C4-H), 4.55 (w, Wj/^ = 18 Hz, IH, 
Cg-jSH), 0.97 (.?, 3H, C10-CH3), 0.68 (.?, 3H, Cu-CHj), 
0.9 and 0.82 (other methyl protons)(Found: C, 76.4; H, 
10.0; N, 6.3. C28H44N2O2 requires C, 76.4; H, 10.0; N, 
6.4%), 
Elution with pet. ether-ether (20:1) gave the product 
IV, which crystallized from methanol, m.p.l35°, yield 
0.15 g; IR:3600-3300 (broad, =NOH), 3045 ( = C-H), 
2220 (C=N), 1690((C = N), 1260, 1070 (C-O); PMR: 
S.03 {hrs, IH, exchangeable with DjO, =NOfl), 6.95 
{s, IH, C4-H), 3.45 (m, IH. C^-H), 3.05 (s, 3H, OCH3), 
0,90(5, 3H, Cio-CHj), 0.67(5, 3H, C13-CH3). 0.80and 
0.70 (other methyl protons) (Found: C, 76.6; H, 10.1; 
N, 6.1. C29H46N2O2 requires C, 76.7; H, 10.1; 
N, 6.2%). 
Continued elution with pet. ether-ether (15:1) 
yielded the product III which crystallized from 
methanol, m.p.lOr, yield 2.0 g:IR: 3680-3140(broad, 
= NOH), 3060 ( = C-H), 2220 (C=N), 1680 (C = N); 
MS: m/z 449 (M^); PMR: 8.08 (5, IH, exchangeable 
with D2O, =N-OH), 6.90 (5, IH, C4-H), 3.40 (d-like, 
IH, C7-H), 0.90 (5, 3H, C,o-CH3), 0.67 (5, 3H, C13-
CH3), 0.80 and 0.75 (other methyl protons)(Found: C, 
77.5; H, 9.5; N, 9.3. C29H43N3O requires C, 77.5; H, 
9.6; N, 9.4%). 
3a,4P-Dibromo-5cii-cyano-6a-nitrocholestane (V) 
To a solution of II (0.1 g in ether 15 ml) cooled to 0-
5°C, was added 10 ml bromine solution in acetic acid at 
0^  (2 ml bromine in 8 ml acetic acid) during 30 min and 
the reaction mixture kept in a refrigerator for three 
days when the reaction was over. It was then treated 
with a 5% solution of sodium sulphite and extracted 
with ether. The ether layer washed successively with 
water, sodium sulphite solution (5%) and water, dried 
(anhyd.Na2S04) and solvent removed on a steam-bath 
to give a solid which on crystallization from ethanol 
furnished V, m.p.204", yield 0.08 g; IR: 2245 (weak, 
C=>4), 1550, 1385 (NO2), 620(C-Br); PMR: 5.17 (rf, J 
= 2 Hz; IH, C4-o(H), 5.00(m, ^f',/2 = 7 Hz, IH, CyftHl 
4.85 (w, H/,,2 = 14Hz, IH, Q-/:JH), 1.38 (5, 3H, C,o-
CH3), 0.66 (.V, 3H, C,3-CH3), 0.80 and 0.72 (other 
methyl protons) (Found: C, 55.9; H, 7.3; N, 4.6. 
C28H44N202Br2 requires C, 56.0; H, 7.3; N, 4.7+). 
57-Cyano-6-oximinocholest-3-eneiVr) 
To a stirred solution of II (1 g) in ether-methanol 
(1:1; 30 ml) containing ammonia solution (sp.gr. 0.91; 
20 ml) was added zinc dust (5 g), and the progress of the 
reaction monitored by TLC. During 30 min the 
reaction was over. Thereafter, the suspension was 
filtered, filtrate concentrated on a water-bath and the 
oily residue passed over a silica gel column to obtain 
the pure oxime(VI) (the other product in minute 
proportion visualized on TLC plate was not isolated). 
It crystalhzed fiom methanol, m.p.l42°, yield 0.7 g; IR: 
3600-3160 (br, NOH), 3020 ( = C-H), 2240 (C=N), 
1650 (C = N); PMR: 8.50 (5, IH, exchangeable with 
D2O, NOH), 6.00(5, 2H, C3- and C4-vinylic protons), 
3.40(J-like, IH, C7-H), 0.93(5, 3H, C10-CH3), 0.67(5, 
3H, C13-CH3), 0.83 and 0.80 (other methyl protons) 
(Found: C, 79.2; H, 10.4; N, 6.7. C28H44N2O requires 
C, 79.3; H, 10.4; N, 6.6%). 
5a-Cyanocholest-3-en-6-one{ VII) 
Oxime VI (0.5 g) was refluxed with hydrobromic 
acid (40%; 10 ml) and dioxane (25 ml) for 28 hr, solvent 
removed under reduced pressure and the residue 
extracted with ether. The ether layer was washed 
successively with water, sodium bicarbonate solution 
(2%), water and dried (anhyd. Na2S04). Evaporation 
of the solvent on a steam-bath and subsequent 
crystallization from methanol gave VII, m.p.98°, yield, 
0.35 g; IR: 3040 ( = C-H), 2230 (C=N), 1725 (C = 0); 
PMR: 6.00(5, 2H, C3- and C4-vinylic protons), 0.95 (5, 
3H, C10-CH3), 0.75 (5, 3H, C13-CH3), 0.85 and 0.80 
(other methyl protons)(Found: C, 82.2; H, 10.4; N, 3.4. 
C28H43NO requires C, 82.2; H, 10.5; N, 3.4%), 
5(x-Cyano-(i-aza-P-homochoIest-3-eno\_(),l -
d]tetrazole{VIII) 
A solution of VII (0.2 g) in benzene (15 ml) was 
treated with an excess of hydrazoic acid (10 ml) and 
borontrifluoride etherate (1 ml) as catalyst, and 
allowed to stand at room temperature for 24 hr. 
Thereafter, the solvent was removed under reduced 
pressure and the residue worked-up with chloroform 
in the usual manner. Removal of solvent and 
crystallization of the residue from ethanol afforded 
VIII, m.p.ll2°, yield, 0.15 g; IR: 3045 ( = C - H ) , 2235 
(CsN) , 1665 (C = C), 1530 (C = N), 1430, 1375 (N 
= N); PMR: 6.10 (5, 2H, C3- and C4-vinylic protons), 
3.60 (dist. d, J= 15 Hz, 2H, C73-H2), 0.98 (5, 3H, Cjo-
CH3), 0.72 (5, 3H, C,3-CH3), 0.83 and 0.80 (other 
methyl protons) (Found: C, 75.0; H, 9.5; N, 15.5. 
C28H43N5 requires C, 74.8; H, 9.6; N, 15.6%). 
3,5-Dicyano-5a-cholest-3-en-6-one{I}0 
Treatment of III (1 g) with HBr-dioxane as described 
above, followed by the usual work-up, provided IX 
which crystallized from methanol, m.p. 132°, yield, 0.8 
g; IR: 3075 ( = C - H ) , 2220 (broad, C=N), 1730 (C 
= 0); PMR: 6.9(5, IH,C4-H),2.60(rf-like,2H, C7-H2), 
0.97(5, 3H, C10-CH3), 0.72(5,3H, C,3-CH3), 0.87 and 
0.80(other methyl protons)(Found: C, 80.2; H, 9.6; N, 
6.5. C29H42N2O requires C, 80.2; H, 9.7; N, 6.5%). 
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3.5-Dicyano-6-aza-B-homocholest-3-eno[6,l-d]tetra-
zole{X) 
A solution of IX (0.5 g) in benzene (20 ml) was 
treated with an excess of hydrazoic acid (10 ml) and 
BFj-etherate in the usual manner. The reaction 
mixture was kept at room temperature for 40 hr. 
Thereafter, the solvent was removed under reduced 
pressure and the oily residue chromatographed on a 
silica gel column. The major product eluted with 
benzene-ether (10:1), was found to be X, which 
crystallized from methanol, m.p. 153°, yield, 0.25 g; IR: 
3080 ( = C - H ) , 2230 (C=N), 1665 (C = C), 1525 (C 
= N), 1430,1380(N =N): PMR: 7.1 (5, IH, C4-H): 3.48 
(dist. d, y = 15 Hz, 2H, Cv.-Hj), 0.95 (s, 3H, C10-CH3), 
0.71 [s, 3H, C,3-CH3), 0.84 and 0.75 (other methyl 
protons) (Found: C, 73.4; H, 8.9; N, 17.7. C29H42N6 
requires C, 73.4; H, 8.9; N, 17.7%). 
C, 79.3; H, 10.3; N, 3.1. C 
H, 10.3; N, 3.2%). 
29H45NO2 requires C, 79.3; 
2-Cyano-5-methoxycholest-3-en-6-one{Xf) 
Oxime IV (0.05 g) was refluxed with HBr (40%; 5 ml) 
and dioxane (10 ml) for 30 hr and the reaction mixture 
worked-up to give XI which crystallized from 
methanol, m.p. l2r , yield, 0.03 g; IR: 2220 (C=N), 
1725 (C=0) , 1660(C = C), 1240,1050 ( C - 0 ) (Found: 
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